Correlation  of  the  Physical  Properties  of  the 
Carcino|enic  Amines  with  their  Carcinogenicity 
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mraoBUCTiw 


vUI  prol»bl7  rank  as  m of  tbs  aajor  aohlsrasacts  of  thU  century. 
Basic  research  in  cancer  baa  ooioantrateC  larcely  cm  a study  of  the 


n aniAsls.  Eeca 


baii^  Ja  no  nich  hatter  nitiaretood.  ^ Bsny  industries  a high  in- 
cidence of  Industrial  cancers,  such  se  milasplisiare ' cancer,  shale 

been  reported  in  the  past  (131,146).  ^ incidence  of  cancer  in 
these  Induslrisa  baa  been  reduced  by  decreasing  the  cotact  of  the 


With  tba  ajcoepticn  of  X-rays,  ultraTiolet  light  and  radl^ 
aotisB  radiations,  all  locoen  cancer  inltiatcra  are  obeoioala.  But 
these  sxcaptlcns  are  Kcon  to  cause  large  changes  in  the  structure 
of  many  co^ounis,  SO  the  basis  of  their  carcinogenic  aotielty  ie 
probably  also  ohseical  in  nature.  CcDueqontly  se  can  reasonably 
assune  that  careinoganaais  Inrolves  several  key  oeeplsz  oheaical 
reactions  in  shlrA  the  carcinogen  (or  one  of  Ite  aetabolitea)  and 
sons  body  chesical  (a)  are  involved.  There  are  aeveral  hundred  ar^ 
oloae  ralationah^  in 


Ihelr 


comvi^d  to  IfSxlliiTCIroav^,  2^ib7<Sro7iaphthoIflT)e  j tho  d<-rctaE7  ten 

orino  at  rata  (39)>  Toiing  (307)  baa  alao  ronortad  tho  laolatlon  of 
l*(l-flB^th7l)  ■arci^n'lo  aoid  aAd  anothsr  co^otiod^  probably  dodo- 
hwt'iiiyiHhyrtrnwarhthaiawaj  ahioh  jlaldod  aophthaloTB  oQ  aold  fay> 
drolyala.  Cia  aataboliaa  of  S-naplittiylamiiu  haa  alao  boon  atudlad. 
DobrlJBr  and  hia  co^wlears  (99)  isolatad  2^ootylaialjio-7-h/i2i'mj- 
naphttialauB  and  2-asatrlaaljiona|d]tlialai>  free  tba  url»  of  rabbits 
troatod  nitb  2-n^thiOaDiiB.  Ob  tbs  otbsr  bm^,  In  tbs  dc^  2* 
n^ttaylaslae  gins  rlao  to  2-aalB»-l>n^thol  (^).  Froo  thass 
fasts  it  aesos  frobabls  that  tbs  largo  acetjlaniiio  gro^  bioisra  cc^o 
o^atiraij  iihlls  tha  Buoh  asallor  BaiBo  group  aaf  fares*  It.  Reesat 
TTorlc  ssQBa  to  boar  this  out.  Whan  2-<iaphthYlaalBo  was  glawn  aub- 
outamoualy  or  by  ateoBOh  tabs  to  rata,  2-aoatylairtoo^-hTdrajty- 
DapbtbalsDs  and  l-aBlDo-lMiaphthalons  sulfarlo  acid  wars  laolatod 
tbs  or ins  (194).  When  l-acatylaninonaphtbalsBB  was  glrsa  to  rats  aub- 
outanaously,  tba  7-hydroxy  mtaboUte  was  Isolatad,  Ithaa  this  aan  ocb- 
ponnd  was  givwn  to  rata  way  of  tba  stenaoh  tube,  tba  starting  product 
and  2-»9jbthylaHlM  were  Isolated  (194). 

In  Tabl*  I an  shows  aon  naphthalane  and  anthraoone  darlTatlssa 
that  oan  oauss  oanoer  in  aniaals.  2-HapKthylamlne  alao  sausea  aalignant 

tba  bladder,  it  la  wary  probable  that  a watar^oluble  MtaboUte  ex- 
oretod  la  the  urine  la  the  aotual  oaroinogen.  Good  erldsnce  has  been 
praaented  for  this  rtewpoliit,  fer  wban  2-axilno-l-naphthol  was  dlnotly 


li^XAntod  Id  ft  Douse  bladdarj  timora  vere  produced.  Ata  author  atatae 
that  mxler  these  eonJitions  this  setabolite  Is  as  potent  as  eethyldiol- 
anthrene  (38). 

2.  AnthraooDS.  ^ configuration  of  anthracam  is  slsdlar  to 
that  of  naiditbalsne.  Rohertson  (252)  has  shoim  ty  oaraful  X-rar  anrlc 
that  It  has  a coplanar  oonfljpiratlvi. 

It  la  axseted  la  the  urine  as  l,2-dllnili'uij'-lj2-41h?dreanthraoene  (43). 
MlPHTHUEtE  AID)  151HRASME  CjWCXnSHS  (143) 


2.(faphtfa7laine 

1- Hy^o:q^.2-p^thylaaliie 

2 .2*  ^iSKlDe.lf  l^^lnaphthjl 

2.2 ' .dscaiaphthalsiie 

2- (4'-0iaathfljBdjMphai7laso)oafhthaleae  (169) 
l-(4'-t>lBth7laliio^iUrl).2-(l'^>aftath]rX)at^lsna 


L 


ijiilbltea.  This  »Tf»irt  Is  miatrstsd  ths  absorption  ourrss  of 
Piolatt  (233).  On  tba  othar  hand  tha  spootra  of  9.10-^Uijdr^n- 
antbrano  ani  /„>Htbjlsna'4,lMih7iiroptMnantli»na  (1.S9)  in  tbs 

<rttao-«uliatlt>itad  netbjisiia  and  dinatbrleia  tz-idgas  bold  tha  tao  ar»- 
oatio  rings  In  or  mar  a ooplanar  configuratlaa,  possaas  tba  bl^n;! 
type  of  spaotra.  in  l-vtf  axaninatlm  (97)  bat  abosn  bichan;!  to  ecai- 
aist  of  flat  regular  baxagom  of  oarbon  atooa  Ijlng  in  am  plans,  slth 
dlJtaiBas  betman  oonsooutlTa  alcns  in  aaoh  ring  fre*  caotar  to  oantar 
of  1.42  i.  This  is  slgnlfioantl;  abortar  than  tba  noroal  alngla  bond 
lai«tb  (1.54  A)  and  comtltntaa  direct  aTtdonoo  tbat  tha  hjitooarbon 
la  dagamrata,  sitb  stmctoras  batman  tba  nnpai'tiivbad  form  rapra- 
aantad  ^ tha  sickly  linbad  KslnUa  individuals  on  ona  hmd  and  tha  ao* 
givatad  quinonoid  fccis  on  tha  other  hand.  ?rm  all  thssa  faota  It  is 
avldant  tbat  bi^iQl  can  assina  a ooplanar  confignratlosu 

TlM  oataboUaB  of  blpheiis'l  (2S1}  danonatratas  again  tha  Inpcrtanoa 
of  tba  4-poaltion.  About  2S(  of  injaotad  bipban/1  waa  recovarad  fro 
rabbit  urlm  cbiaflj  aa  free  4-hjdronybiphaoyl,  Banaidlne  (27B),  4-dl- 
aatbylasiincbipiianrl  (209)i  4-ocatrlaBlnobiphai7l  (202}  and  4>4'^1~ 
anin>-3,3'.dibjdra3^^hai7l  (64)  have  bean  reported  to  ts  caroino- 
ganlfl  to  anlnala.  Banaidina  baa  Oaan  reported  to  be  carolnogai^  to 
hoan  beings  (19). 

2.  PlnaraoBi  Caa  parent  e^wunda  of  tba  earcinoganlc  aadnaa 

actor,  fix  pi  alaotrona  (the  aaxtupla  group)  are  nscassary  for  tbia 
propart;.  The  tsnsana  ring  has  six  sush  unBattration  alaotrona  gnaant. 


IQ. 


PjiToles  «r«  tKr  wak  basM.  Ihlo  is  probably  baoauaa  the  aalt- 
foraii^  alactraoa  (bba  uDsbarad  alactropa}  are  mceaeary  fcr  tba  aax- 
tupla  groi^,  PjrWl»»  eWong  basea  baeaoae  6 pi  alactrana  are 
avallabla  and  tba  aaIt*for«ljig  electrona  are  left  relatively  entoeobed. 
In  cjBlopentadlaiiB  6 pi  elaDtrona  oan  be  nade  available  beeaoae  of  the 
byperconjoeation  of  bbe  sathyleTie  gro<9.  Ibla  la  alao  ao  in  the  Shbbb- 
bared  ringa  of  Ijidano  and  fluorane  but  to  laaa  an  ejrtant,  for  the  acid- 
ity of  the  aolacule  dladslabaa  In  Indan,  and  even  aan  ao  in  flucaena 
(245).  Comeqaantly.  it  la  very  probabla  that  the  5-ee^red  ring  In 
fluoreae  baa  aronatlo  character.  Dia  atruotora  of  flnorana  baa  teen 
dlaonaaad  ty  the  Vaiabnrgara  anl  Ray  (294).  Rroe  a atiuly  of  the  atar»- 
ohaidatry  of  aono  and  dtanbatltutad  9>9'*«piroblfluareiia8  and  on  the 
baala  of  theoretical  conalderationa  they  oonoludad  that  flnorene  vaa 
planar.  Sie  fact  that  the  abeerption  apaotra  of  fluarena  and  biidianyl 
are  fairly  elailar  ehila  the  abaorption  apaotra  of  2-aoetylaBlnonuorane 
and  d-aoatyla&lnobiphoityl  have  a greater  alnllarlty  Indioataa  that  the 
flnorana  aolaonle,  lUca  bi^irli  oan  aaanna  a coplanar  oonfiguratloo. 

Plucrana  Sa  not  carclnoganio  (300).  Ita  Btaboliaa  haa  bean 
atudiod  in  tha  rabbit  (223).  Aa  in  blphoirl  the  para  poaition  eaa  at- 
taokad.  2-flydro:9fluorena  na  raoovarad  trm  tha  urine.  Another  oca- 


pound  aaa  alao  reoovorad.  It  waa  thought  to  ba  the  dihydrate  of  tha 
glucvonide  of  2-bydj'ujiy  fiacre  no . Rhan  2-aoitylaBisoflnarenB  waa  fad 
to  rata.  7-hjdro3y-2-aoetylAinDflnareiia  waa  fonal  as  tha  principal 
■ataboUta  (31).  %ia  natabclita  haa  bean  repcrtad  to  ba  an^  laaa  oar- 
einogenio  to  albino  rata  than  2-aoetylaBlnoflucma  (153).  of  tha 


11. 


TUBIE  n 

BUnvs  aaovKazfncTn  cp  moeie  bri7ativbs 


1.  l^iaoatylaaljicfluflrsDs  10 

2.  2.7-oijs*acob7laBinoflucirftnB  9 

3.  2-Ac«t7ladiiofluar«ii«  7 

4.  3-AMaofluorois  6 

5.  2-4itro{luams  S 

6.  2>6et]Z07lulju}fliiaram  3 

7.  3*Iodo-3-aMt7l,*wlnoflMCMnfl  / 

8.  7^t7Jrtuey.2-aoot7laalnoflnqr<na  «Bk 

9.  7-Q)loro-2-6e«t7lJBinafla««[ia  0 

10.  7-Iodo-?.^cebylainl2iofliiorbQfl  0 

U.  2.*Toa7laBliioflcQrei]a  0 


3.  Ottenzofuran  and  dltonaoCbicpbana . 7ar7  lltlla  rak  baa 


lUn  fluarana,  tha7 
iriasand  (»3)  bave  a 


a of  tbeaa  ea^oujada.  It  la  la^obabla  tbatj 
aauan  a ooplanar  confi«uratlon.  liarkal  and 
tha  baliaf  that  amtlo  aolaeulaa  of  Hat 


atnietnro  tand  to  ahw  a fijia  atruotnra  la  thalr  long  asre  abaorptlm 
banda.  If  tba  aolaoale  la  not  flat,  tbia  flna  atmotaro  la  not  appar- 
ant.  tbla  baala  dlbeoaofuran  and  dlbennothlophane.  adildi  aboa  acn 


QiriatciBanoa  (78)  baa  atndlad  tbe  aetabollaa  of  dlbanaofiD'an 
(dlphesylaiB  ozlda).  After  anbsutaneona  Injection  of  dlbenaofnran  dla> 
aolved  la  oUra  oU.  cabbita  excreted  la  tha  urln  a eoittUarabla 


bippnrlo  acid  and  a allghtlj  Inorea 


12. 

oiq>sred  to  ths  eootrol  sroop.  'me  author  atates  that  aTldentl? 
Bsofuran  broaka  apart  at  tha  0 tariiiga  aztd  U»  ouclaua  carrying 
0 than  nndargoaa  daetmotlcn  ablla  tba  other  luolaua  la  laft  iif 
aa  benaoic  acid  ahlth  conjogataa  ulth  glyelaa  in  tha  uaual  man- 
ia Table  HI  2-aoatylaminollttoronB  la  eco^orad  »lth  Ita  di- 
othle^na  and  dlbonaoTaran  analoga. 


sBunv  siftCDioagHicin 
cr  IMlOia  OF  2-aCBTTLUCDKIFUICISK  (209) 


MhJieth}'lamlnoblphan7l 


-5-QZlda 


A2o-StU.bona 


1.  3tUtene.  t-3d7  c>7atalloeraFtii3  data  cn  tra;«-«tilbena 
have  ahowD  that  It  la  a aoplanar  aolaeula  (2^3)-  On  the  other  hajid, 
ah  oxaBihAtlan  of  a cls-atilbeha  aoalar  aodal  rlU  ehov,  joat  aa  Iji 

the  eoplanaritr  of  the  oolaoala. 

Ualog  the  1Ta2ker  rat  carcfhoaa  236  at  the  hiologloal  teat  ob^eotf 
Haddcw  at  ^ (136)  axauised  a large  nuoter  of  dartratlTea  of  atUbose 
to  detanaln  the  relatlonahl;  bateean  the  groirtb-liiilbltcr7  effaot  ai>l 

cloae  connaotico  bateaah  the  laoh  of  Irfdhitory  poaar  aod  tba  boddlhg 
of  the  aoleoole.  The  oarolhogenlc  4>4iJBth7laaliioetilbeaa  na  fouod  to 
be  a nrj  aetlre  timor  lihlbltv,  Darlratina  of  thie  ce^«ua3  with 
autatltuaota  on  the  alpha  and  teta  oarbon  atcna  of  the  ethjlanlo  double 
bond  Interfere  Kith  the  planaritp  of  the  eoleoule  tbua  deoreaeing  the 

thaaa  darlratlvea  abOK  definite  hypochroolo  and  hppaocbroBlo  affaota. 
Ihia  la  ooralated  Kith  the  fact  that  the  eospounla  are  non-inhlbitary. 
BoU7  all^l  aobetitueota  In  the  2'-peeitlon  aeea  to  Influaaoe  the  4- 
dleath7lealnoatUbeDa  Bolaoule  in  the  aaae  manivr.  ^ 2'^tfa7l  da- 
rlrativB  la  atrosglf  active;  tha  g’-ethjl  derivative  la  weakl7  native 
Khlle  the  2^-iripropyl  and  2'-iaopa'op7l  ccepounla  are  Inactive,  the 
abaorptica  Baxlaa  and  the  axtlnotion  ocaffislent  of  theae  ohenloala 
deoroaee  Kith  tha  daoreoae  in  InaotlTlty.  9ia  groat  Bajcrltr  of  Um 
ootlve  mvn--lidiltaltora  eere  found  to  be  atUbena  Kith  a baalc 


in  tba  4-^ltloi 


14. 


Tbase  facts  suggest  that  an  cnhrolan  ocojogatlm  of  ns  aaisa  geoa^ 

Isg  with  the  tenaane  rings  of  tba  stilhans  In  nsaassiOT  fcr  aetlTltf. 
nils  tTpa  of  omjugatian  would  enable  the  ccBpouod  to  assuae  a di- 
polar gninonpid  fora.  Kay  lotarfarence  wltii  the  plassrltj  of  the 
aoleoula  would  oatiwallr  Intarfam  with  tUn  tTpa  of  conjugaticas. 

Ibis  was  also  b«oa  out  \jy  the  Inaotirlt/  of  the  noo-planar  oin  da- 
riamtlTss  tasted,  3ie  ootbora  pointed  out  that  the  oaroiscganio  stll- 
bsoe  derivatisas.  such  as  4^alnoetilhaaa.  4-disethylasilnoetlIhanej 
4-aoatylmiTioqtllhene.  i-disthylssisosblltens  and  I'-cathylH-dlaBthyl- 
aalnoatUhaiis  ware  also  strong  tuDor  Inhibitors.  Froe  thte  one  eonld 


raascoably  Infer  that  intarferanoe  with  total  ocailTigatlon  and  planarity 
sould  affect  carclnoganiolty  as  it  did  tuaor  ijdiibition.  Ibe  satab- 
oUns  of  BtUtena  has  bean  iimatigatad  (2KI,281>  and  about  37(  of  the 
Isjeoted  stUhana  could  he  aoeounted  for  as  heBsoia  acid  (341)  and 
4i4'-dlhydroi9Stilheiia  (yt),  Thera  is  also  sees  eyldenee  to  shoe  that 
the  aainoatilhanas  are  In  part  excreted  in  the  foni  of  their  4'— 


hydrojy  derlTatlfas  (136) . 

2.  Aaobensane.  ^ crystal  structure  and  eolscular  conflgura- 
tieo  of  ole- and  trans-asobensane  have  tees  datarwlnad  by  Rotertson 
(254).  In  Fig,  1 are  seen  4,  traneasobansanOj  S.  the  hypothetical  co- 


la seen  that  the  distance  betnan  the  ortho  carbon  atCBS  in  the  phenyl 
groups  la  only  1,3  1.  Ibis  la  conaiderttly  lass  than  a lUORBally  besid- 


I 


FIO.  I.  CIS-  AND  TRANS-AZOBENZENE 


IBUTIV!  CARCdCQSIIlCm  OF  AZOKHZSIS  tBRI7iTI1B3  (S9,1U,»6,210,:60) 


HCn-CMlCDfOKNIC  iZOSKSSIB  IERI7m«3  (99,143>206,2U|2CO) 


19. 

4wllMthjrlviliwuob«njBi»  to  difforont  onlaalB.  Ihoao  aothoro  found  A 
correlation  betneon  Uu  level  of  protein-bound  d?e  and  tumor  auaoep* 
tibllity  as  aboen  in  Table  7. 


racmui-Boum  dk  and  tuwr  suaapTBiUTr 
Spran — 5ry  ft-olelj.— SS'S'pTOCmy 

Bound  Aao  Dre 

Kat  0.236 

Uouse  0.070 

Ouinaa  ?jl{  0.00 

Chiolan  0.00 

Cie  Ulllara  alao  pointed  out  teat  In  the  liver  eaa  fomd  tin 
larsest  conosntration  of  bound  dye.  & th.n  organ  tumor  formation 
took  plaoo  to  tea  groatast  aictant.  The  tuaor.  once  formod,  bound  leca 
dje  than  normal  tissue.  This  suggeats  that  the  protein  atach  binde  the 

-leotrophoatio  etullea  on  the  liver  protein  of  rats  fed  asinoaao  dpes 

In  a study  of  tee  protein-dye  cccg^leaes  it  eaa  foiud  that  tbs 
more  oaroinogenlc  the  dye  the  sooner  a comeatratian  of  dye- 

protaln  ooqilex  »as  reaehod  In  the  liver  (208).  It  is  noe  lowen  that 
in  the  body  lutter  yoUoii  is  deosteylatod,  bouni  in  an  uniounm  aannor 
to  Sana  in'oteln.  reOuctively  cleaved  and  probably  oxidised  in  the  ex- 
tsndsd  para  position.  This  Inst  has  not  boon  definitaly  proven,  but 


3A.:sno'ji. 


I 


pi  baM«  tbo  1 aoid  nuat  have  an  appropplata  alsa  aa  that  it  vill  be 
able  to  react  vltb  the  fairly  larce  pi  s^iateD.  Ter  exaiqile  Ag'*’  and 
ethylene  ere  of  a coeqsarable  aiae,  Cioy  hate  bean  foujn)  to  foTD  an 
addition  ocoponnl  (301).  It  is  probable  that  the  foUoelng  type  of 


The  fcniation  of  a cc^ilex  between  the  aUeer  ion  and  tenaene  derlv- 


atiree  haa  been  cooflriBed  throng  aolubility  and  abetfption  epeotra 

belieted  to  be  aboee  and  between  two  carbon  etcoa  of  the  rlj%  (220), 
ae  in  ethylene.  The  ccc^lecsa  ero  Bore  etable  the  greater  tlw 

on  tha  ring  and  then  aterle  hindranoe  intarfarea  with  U»  approanh- 
abUlty  of  tba  ig'~  (220).  Oia  atudy  of  the  reaotion  of  tha  atroi«ar 

sot  teen  undertaken  as  yet.  Hie  reaction  of  the  wrtee  pi  bases  with 

pheiylsnadiaadne  tms  a crystaUine  coqilex  with  sliier  nitrate  (399). 


Hie  Interaction 


23. 


«th9T,  to^uaoe 


chlurofcn  (102). 


OH  OK 


HgO"'  'OHj 


^ arcoiatio  anlnss.  aetixig  aa  hetero  baaas,  fo»  cr^taHlse  eo- 
plaxag  with  th»  tin  haliden.  In  this  rsapsot  tha  Bolscolor  u^am) 
foTBBd  by  careinogaaic  o&ines  ani  ▼ acoaptora  aigbt  be  wcvthy  of 


wmld  be  greater  the  loner  the  ioniaatlon  potential  of  the  oarcln- 
ogeMo  acdne,  the  greater  the  eleotron  affinity  of  the  acid  and  the 
ooaller  the  interference  to  the  cooiergeoee  of  the  two  parent  ccft- 

Ihe  poaalbilitr  of  a Zewia  base-acid  reaction  betaeon  a pi  haae 
and  a ▼ accepter  has  not  been  thcroo^il^  studied,  althou^  ■olacular 
cogtlexes  are  kmnm  of  tba  co]?«oltlon  (CH3)j^Pt4*20jHj  (2»)  sol 
)I1(CN)2*N}^II  (242)  where  H la  benaana,  tbiophem,  furan,  pyrrole, 

armatlc  co^ound  la  lioprlaoDed  In  a cage  atruoture  of  tl»  oUnr  o^H 
ponsnta  of  tba  ocaqraund. 

d.  Pi  aocepters.  Sx^loa  of  scea  fairly  atroog  pi  ooida 
are  trinitrotoluene,  a-trlnitrobenaena  (65,232),  pieric  ac 


of  this  type  the  relative  binding  strength 


Sam  BiUiara  also  pointed  oot  that  -^n  a atrongar  base  midi  aa  phaiw 
ath^lasina  aal  nitrotonsem  vara  aiaad,  no  oolor  inis  foraad.  ntrmgh 
a stud/  of  tha  absorption  spectra  it  bss  been  shom  that  the  mak  pi 
bass,  aniline,  fanBS  111  owylnxos  with  s^inltrobenaene,  p-dlnitro- 

aro  that  the  weak  intarmolscolar  binding  in  the  ooi^lexee  is  the  re* 
suit  of  resonance  between  a no-^ond  structure  and  a oharge  transfer, 
or  ionic,  stniotura,  iha  s-trinttrobonsana  caqtlai;  has  Uie  sreateat 
stability  as  would  be  espected,  for  this  latter  cooplsx  has  been  i- 
eolated  (147). 

When  the  strength  of  the  pi  base  is  in  ore  seed  slightly, 
oryetalllna  coaplexes  can  be  isolated.  For  exsa^le,  the  weak  coe* 
plasee,  B-diAitrobensene.napfathBlane,  n.p.  52-il,  ani  ^^inltro* 
bensene.naphthalsne,  a.p.  US-119,  are  known  (US).  The  oekeup  of 

the  base  will  intaraot  or  wbether  tbsywlU  interact  at  all.  For 
exaspls,  9^tnfUBMa1flucgsne  ccabines  with  2 volea  of  picric  acid, 
9*bettsalflumne  with  1 sole  picric  aold,  while  9*bens7lfluiiFeie  dcee 
not  fom  a cci^lex  (268).  C«pounde  with  two  separated  ring  ayetem, 
conjugated  or  non-cenjugatad,  tend  to  eenbine  with  two  BOlsa  of  s- 
trinib'cbensene,  fer  ersiiiple  — diphenylaaina  and  bensalanilim  (2S2), 
4-<llmthylaalnciasobons#no,  2,2’-diaiBinodl5iiecyl  diaulflde,  dlbensyl, 
stilbwae,  diphenylacetylene,  l,l'-asonaphthalana,  d-aailnodiitenyljmne, 
and  i^BioodiphenylaBthaoe  (2^J. 

Oita  aubetltuted  pi  acids  also  reset  with  hetero  bsees,  but  In 


27. 

ooDtAlji  jQBto  groupe  in  the  3 or  17'.po9ition^  give  s ooIct*  reaction  with 
alkaline  ■^Initrobenaene.  eblla  phyelologioall^  Inaaklee  eteroide. 

the  color  reaction  (309). 

3.  Basee  or  electron  donor*.  UUlikan  (220)  tuu  aubdlrlded 
a.  Ionic  baeea.  Scan  ejcaeplee  era  0R~,  CBt~,  NKj*  and  CIT, 


b,  Hitaro 
o(  partlonlar  interee 


Aa  the  carcinogenic  aoinea  are  n buea 
3.0  to  4.5)  the  profertlee  of  n baaes  are 


oanoer  cbealst.  In  the 


rored  b;  the  lo*  lonlaatlon  potential  of  the  baea,  the  high  electron 
affinity  of  the  acid  and  adrantageoas  etarlo  condltiona.  Tbe  aterlo 
effect*  aneountored  in  aold-ba*e  reactlona  hare  bean  ijneatlgated  I7 


Broun  at  al.  (48,49,30,51,52,53,54).  Ibe  basic  etrengtha  of  ortho  sub- 


effacta  of  group*  eubatUntad  on  the  nitrogen  art  In  the  rii^,  (b)  the 


Inhibition  of  raec^ 


le  addition  of  a prot> 


trlvalent 


triaetblda  boIsciJa  aaj  be  ooneidered  to  contain  the  larger  etraln  la- 
Tolled  la  bandiag  this  angle  fra  the  109  * 23*  Talus  of  a tetrahedral 
ooccdlnatod  nitrogen  baolc  to  the  appraxlsatal^  60*  tbIus  (i»d  the 
ring,  lha  effeot  of  I atraia  and  P atraln  ia  sheen  on  the  stabilities 
of  boron  trissthida  ooiplesBa  of  the  foUoilng  hatsroayollo  coi^ioiijida 
(H). 


ft  <W  "Y" 


Igncsiflg  aterio  affacta,  it  is  nry  probabla  that  ths  tpaae 
atrength  deoreasss  in  each  of  the  followiag  aeriaa  AaS^> 

SbRji  CRj>  3eRj>  leRjj  Htj>  CB^l  BIR  [283). 

Aa  ee  are  daaling  elth  tha  oarolnoganio  asdnaa,  ehidi  are 
aroaatic,  n base  another  inpcrtant  property  of  tha  aolsoula  ^icfa 
will  affaot  tha  haalolty,  Oils  is  tbs  n-epl  transltica  [see  IHB3 
for  a disouasim).  Ignoring  staric  and  signa  elaotron  affacta  the 
n eleotrona  on  tha  X of  aa  all|)batia  wo  ehoUy  aTellabla 

been  added.  Siera  is  an  istaraotlon  hateaon  tha  fraa  alsotrona  on 
tha  N and  the  pi  alsctrons  of  the  aronatie  hyitrooarbm.  CoTtseqaently 
10  hara  a fairly  alrong  n— »pl  transition,  lbs  elaetoona  od  tha  X are 


stroogly  by  haterooyalio  o<Bpounde.  Pyrrols,  in  'rtioh 


32. 


trtosUloai  (sae  ms).  Apparently  in  thin  type  ot  Interaction  the 
free  electrone  cn  the  nitrogen  atcate  are  not  aa  aeailahle  tv  eelt 
I tarnation.  Qie  etteot  la  eery  etriking  in  the  pjridine  aerlas  (3). 

0 0 0 0 

pKe  5.23  2.33  1.30  0.5 

hydrogen  bonlli^j  e.g.. 

CCD=QCO 

Btla  would  cauae  aoae  base.etrongthenliiE  effect.  Purther  ertdenee 
for  the  n eleota*onic  trenaltiona  in  tbeae  three  weeJcly  beelc  sole* 
culea  Is  the  presence  of  n bands  <see  ITB2)  is  their  absorption 

to  eoae  extent.  Per  example,  hydraslm,  pKa  7.94  (308),  la  a weaker 
I base  than  nonia,  pKa  9.3,  while  plperailne,  p!Ea  10.3  (175),  la 

weaker  than  piperidine,  pSe  11.5. 

I The  baaa.eeaJcenin8  affect  of  halogen  atcos  has  been  shown. 

Hm  order  of  decreseing  baaiolty  in  o-,  »-  and  p-  subatltutad  a-'H~ 
barlaatltea  (27)  exsi  in  substituted  dimethyleniline  derivatlaee 
I (93)  In  H>r>a>Br>I.  ta  the  halogen  aubetlhited 

1 


niUm  derlT> 


daonuiiig  basioltj 


dlfft 


positions 


I 


of  pi 


polymcletr  ani 


planar.  Diua  nos-planarltr 


co^lax  fonutlon.  F'or  axai^la,  dlphaiQ-lamina  fonaa  a cooplaz  idiUa 
VjV'^UpbssylaaQtanida  dcaa  not  fcm  a oocplax  vitb  trlnltnobenaano 
(2S2),  On  the  asm^tion  that  "the  aeltlng  point  of  a eocqilax  oan 
gemrallor  ho  uaad  aa  a criterion  of  the  otablUt7  of  tho  acnplox") 
Qrehln  {229}  has  pointed  out  that  In  the  aonocBthxl  tena(a)anthraoam 
'piirataa'  the  1-  and  12-  Bothjlbenaanthraceae  eowplexea  hate  tla 
loieet  aeltlng  polnte.  Both  of  thaae  oo^ounde  involve  eobetitotim 
at  a poeitlcm  ehere  atario  intarferanoe  faeteeoD  a nethyl  groop  and  a 
hydrogen  le  posalhle.  Intereatingly  enough  l-aaih7lh9Ra(a)anthracana 
la  the  only  aonoaethylbenaanthracene  ehioh  fcraa  a eci^lex  eith  tro 
Bolea  of  picric  aold.  Oiie  le  belie^d  due  to  ite  lack  of  planarity^ 
eblch  ccmeea  the  ecdecule  to  fumtion  aa  tvo  naphthalene  ouolei  each 
of  eblch  la  citable  of  reacting  elth  a picric  add  oolecula.  lha  aaaa 
•xplanatlon  ie  given  for  the  fact  that  7,12-beca(a)anthraoenB  in  the 
coly  Jmoim  diaethylbanaanthracene  ehioh  feme  a dlpioraba  (229}. 
Crobln  baa  alao  pointed  out  that  brane-«tUheae  and  2-plienylna(ditbal- 
ene  farm  piorataa  ehlle  the  non-planar  cia^tilbenej  l*phanyl- 
n^Chalene  and  24-tolylnaphthalsna  do  not.  It  may  be  pointed  out 

l^Kirtanco  in  determining  the  stability  of  tha  coaplax.  ^ this  rs- 
apect  It  eiU  ha  noted  that  in  the  aeries  bensem,  naphthalem,  in- 

nsphthaoens  Cl49>  does  not  fora  a noleoular  oocplex  elth  a-trinltro- 


AUa  naphthaler 


I 


! 

i 

1 


37. 

rauon  tfifl  ralatlv«  buiclty  will  varj,  dependant  on  tbe  roforonco 
acid  uaod. 

It  haa  bass  9hon  <132,221]  that  In  the  pi  coi^xbb  tte  Intra- 

Inatal^  3.2  A.  idiich  la  oonalderablj  ahcrtar  than  the  usual  distance 

toeether  la  the  crystal  tnit  do  not  hace  a noairtal  configuration,  fat 
axanpla,  la  tbe  111  cTTetal  cnqilaz  of  p-lodanlllae  and  B*trlal^o- 
benaene  the  shn'teet  InterBoleoular  dlatanee  la  betmen  the  nitro^n 
atoo  of  an  aialao  grot^  and  Ita  cc^isen  neighbors  In  the  idtro  group 


jugated  pi  ayetaii  ei^o  when  thaj  aro  not  coplanar.  %ia  Idea  baa  been 
tbaroughl7  dlaouasod  In  a recent  paper  on  bl|ienyl  derlTutisea  (21). 

On  the  other  hand  In  the  pi  co^lexes  (95)  pi  elootronlo  Interaetione 
take  place  In  tbs  1 direotlco,  La.,  perpendicular  to  the  planes  of 
the  parent  soleoulos.  Itie  ooncapta  of  electron  tramfer  (296)  an) 
oharge  traoefer  (220)  aro  in  line  with  tble  reasoning.  Prcn  the 

regobed  the  aaae  oonclucloc  that  "»e  nature  of  Uia  intemolacular 
force  la  the  pl<^l  attraction  In  the  perpeodlcalar  direction  br  the 
approach  of  both  cteponenta  dua  to  Butual  polarlalr^  forcea*. 


L 


OTTat^l  Tlolat  aeries  (110).  In 


Hio  dia«iiMB  - - pjruinj  pSTlnldim  aod  pTridaiinfi  - - show  tblj 


PTTtdin#  B&ouldar  (139). 

Ib«  D banda  of  pTrldaaiue  and  p7raaix»  boto  tmrd  tha  altra- 
Tlolot  and  lose  ttelr  fin  atrnature  ation  wator  replaces  oTCle* 
haxaiB  ae  a aolvant.  Here  again,  watar  ^robabljr  affacta  a eeak  bond- 
ing affact  an  the  D aleotrons  at  one  nitrogen  caualng  an  n-»algaa 
tranaltlon.  SinUarl^  the  Bonoethbraaida  aalta  of  thaaa  dlaainaa 
shoe  ^ n-ealgea  tranaltlon,  Botii  pairs  of  n elaotrona  In  pyrasim 


the  n band  ahould  be  obliterated,  Ihls  was  shoan  to  be 


Conaaqneatlr 
so  039).  Iha 


o- 


6 


group  la  attadiad  to  an  arcoatlc  nolaoula,  the  non-bondli^  aleetroitt 


o-apl  transition.  Aa  a first  ajaproiinatloo  we  could  aay  that  the 


I 


I 

L 


of  oonjogation  of  an  aalno  gree^  cr,  ta  that 
groT^  with  a oonjngatad  syateii  depends  on  (a) 


Iln*ro«nJugi 


Hera  Cbo  'Icmlsation'  oT  the  hydro^n  hee  converted  ita  elgee  alectrona 
into  pi  oieetrone  vltH  the  conferring  of  partiel  double  bond  Aeraoter 


4«  Hpaetral  affeota.  a.  PIim  Btructuroj  or  Fa  offeot.  In 
noo-rigld  BoIaculo8|  such  aa  diphanylaethanaj  bi^>ai7l  anl  2-rtjUi'uij^ 
b^haiqrl,  tbe  axoitatioonl  energy  ataoorbed  In  the  ultrariolat  can 
oauao  group  vlbratlana  v rotationa.  On  the  otter  hand  in  eo^ara- 
tirely  rigid  aolaculea  liJoe  fluorana  or  ditenaofuran  the  ateorted 
anrgy  cannot  be  readily  diaaipatad  aa  rotational  energy  but  aanifaata 
iiaalf  aa  alaotronic  eibrational  energy.  ConMqnently  diptenyl- 

J-bydroxybiphaiyl  baa  laaa  fim  atmoture  tban  ditenaofuran  (Fig,  40). 
Aa  hydrindene  la  a eora  rigid  aolaonls  than  OKCylana,  ote  would  axpoot 

to  te  ao  (246).  In  tho  eo^iouiida  dltenayl,  atUtene  ani  dlj*anyl- 
acetylam  tba  rigidity  of  tba  aolacnla  incraaaaa  aa  the  unaatoration 
incraaaea.  Conaaquently  diphenylatetylano  (267)  baa  a greater  Pe 


ditenayl 


46. 

Kaiir  otbar  axanplaa  of  tbs 

Fa  sffaot  ha™  bean  giran  by  Sortim 

praaantod  ara  aum=lont  to  aho,  tho 

b.  Bathoohrcmie,  or  B 

affact.  Hhao  a ooleoule  la  In  ths 

path  of  radiation  or  tba  propar  n 

ara  langth  thare  la  an  induced  oa- 

□lUatlon  of  alaotrons  Uirougbou 

tha  Bolaoula.  ^ absorption  of 

r^linL!lioaUy  anoitad 

Lr*"r«TLr  "’Z  *L 

tbeaa  two  nlatos  will  dateraiM 

la  fraqpancy  of  the  light  absorbed. 

cule  abacrb,  l.a.,  tba  graatar  wi 

11  be  the  B effect.  The  B effect 

will  be  larger  tba  greater  tba  re 

aonanoa  among  Ionic  foms  or  foraa 

involTlng  separation  of  charge 

tho  longer  tba  conjugation  in  a 

eoleoule,  and  the  greater  the  atr 

ain  in  a nolaoula. 

0.  Starlo,  or  S,  eff 

ct.  Groupa  which  are  attached  to  ar- 

ceatic  hyarooerbons  are  InfloeDOe 

d in  an  anoealoua  fashion  by  ortho 

aubatituaata.  this  la  called  ^ 

ortho  atfaot.  Stma  of  tha  faotora 

that  coi^ise  this  effect  are  ate 

rlc  hindrance,  eteric  strain,  chela- 

tlon,  the  field  effect  through  a 

aoa  and  the  Indnoti™  effect. 

Rd&iAgton  (2^)  haa  proaentad  the  aurraa  of  a largo  nuabar  oT  dlnatbyl- 
anUim  darivatlaaa.  whan  a Bethel,  chloro  or  trono  groi^  waa  aub- 

ait^iraa  daeraaaad  oomlderabl/.  Sabafcitution  of  2 nsUiyl  groups  in 


greater  extent,  while  the  aobetl 

utlon  of  tho  t-butyl  groiq>  decreased 

49. 

* large  nnibar  of  Mtatllsuonta  on  the  absorption  epactra  of  a bdIochI*. 
This  aaquanoa  is  of  toIub  in  a study  of  spectral  effects  and  apootral 
bazila.  Using  type  of  sequsnoe  Kusler  (ISl)  subs tantiatod  the 
eidatenoe  of  X'  bands  In  the  speotra  of  elghtssn  ccopounis  of  the  type 

•O” 

abers  * la  an  electron-donor  group  and  B la  an  alactron-acceptor  graap, 
1 position  sequence  is  a aaq>arlaon  of  tbe  spectra  of  positicpn 

the  spectra  of  the  If  2,  3f  4 and  9-aBlnophananthrenss.  9ucb  a se- 
quence would  glee  us  Inforwation  about  tbe  excited  states  of  tbe  par- 
ent oci^ound.  In  tbe  giswo  abosSf  tbs  esqusnce  would  shov  #iat 

dlserse  awino  groups  would  bate  on  the  ecsqiaratlwly  low  energy)  lot 
intensity)  tribratlcnal  bands  of  pbsnsnthrens.  Jones  bas  used  this  se- 
quence in  a ovTwlatlcn  of  the  esrolnogenlclty  of  tlw  SBthylbens- 
antbraaenee  tersns  tbe  abearptlon  spectra  (1S8). 

changing  pB  i^an  tbe  absorption  spectrs  of  a oo^ou;^  (139).  Sheppard 
and  Kswaoes  (273)  bate  intestigated  the  effect  of  the  dipole  auxent 
of  tbe  soltent  i^on  tbe  spectra  of  4*«nitro-4-diastbylaElnoaxobeQBs9. 
Qisy  Istsstigatad  oter  thirty  scltents.  Haltwrson  and  Hirt  (139) 


!i)r«t»s9  oT  pyrs 


aui  pyridine 


traneUlems  the  hl«h  iirtamtty  band  ayaMaa  are  allored  pl- 

electrcpnlo  transition.  Bayllsa  (20)  baa  derelopad  an  eqiiatlOD  uhldi 
ralitas  tbe  B afftet  doa  to  the  eolvant  (o7)  with  the  osciUatec 
atnngtn  (f),  tha  aisa  ot  the  aoluta  aolaciUa,  and  tbs  indaz  of  rs- 


vbara  a la  tha  radius  of  tha  aoluta  aolaouls,  and  n is  tha  refractiaa 
ArAat  gf  tbo  aolreot  st  ths  iraia  length  of  ^ absorption  baai.  On 
tha  baala  of  this  aquation  on  aould  asgect  a linear  relation  tetaaen 
oT  an!  (n^-l)/(2B^) . Badger  (16)  found  is  a study  of  tha  apactra 
of  rutrana  In  ninetaao  aolaants  that  an  ^proxlssta  linear  ralatlcm 
did  Bilat  bataaeo  sV  an)  (n®-l) /(an^A)  diethyl  other  was  used 


EPsanesTAi 


o-Riaiq-lenflcllaaiaB.  Itie  5ft9te&n  Kodek  Co.  prsctiool  grads 
produEt  ms  orTstalliBSd  frcn  bexam,  a.p.  103-104*  . Ut.  102-103* 
(1?7). 

lig-OiaQatyi^*  "obsmsna  vas  foroad  tbs  rsaotion  batsasa 
a saturated  benaans  solution  oC  o^dienylanediaiBlbe  and  slightly  Bsra 
than  2 sqalvalanta  soatlo  anhydride  lor  one  hour  at  roos  tai^r- 
atura.  Ibo  orystallisatlons  Ires  water  gam  oolorlesa  crystals,  B.p. 
105-126*  (34). 

p.411trobaMrl  cfalartda  was  fomsd  by  trsatDent  of  bansyl  chlor- 
ide with  a alxturw  of  Irsolng  nitric  acid  and  euUcrlc  acid,  ^aa  sep- 
arated solid  was  oryatallised  twios  Xbcei  heptane  Iji  loi%  colorlsss 
needles,  B.p.  71-72°  . Lit.  71*  (7). 


2-0jbetho:p^,lnoai&obeTiaaoe  was  obtained  in  praotiosUy  ipian- 
tltativa  yield  by  the  Tollowlng  ^ooedorSi  To  an  ios-oold  solution  of 
nltroanlUne  in  pyrldins  was  added  dropwlss  an  aquiwalent  of  ethyl 
ohlcrocarbonate.  Half  an  hour  after  the  addition,  the  alxture  was 
poured  into  exoees  dilute  hydrodilorio  sold.  Tallow  i»edlea  were  ob- 
tained froo  pentane,  n,p.  J6-y7°  . Ut.  58*  (2?7). 


also  called  piasalenols,  was  prepared 


54. 

dlj^iiTl'l^Uijrltrluaiie.  Tvs  si7st;£lIliationfl  ITca  tiaptuia  gun  iMg 
rad  niedlss.  a.p.  87-88*  . Ut.  B6.S-87.5*  (206). 

4^1»thy’«~<"-^'»"h»"««"«  wsa  synUieelasd  bj  oosplijig  diasotlaad 
with  dlath^Anl4i£B.  CrTStallisation  tvrice  free  aqueous  ratb- 
asol,  than  pentane,  roiloeed  hr  ethanol  and  finally  pentane  gave  troarw 
yoUow  oryetals,.  a.p.  97-98*  . Idt.  96.5^.0"  (256). 

aaobenaane  and  1 equivalent  of  henzaldehyde  wae  raflianad  for  5 niratee. 
Qm  nlxtura  solidified.  Two  crTetalllaatiora  fnea  ethanol  gave  arange 
plates  (SS-9S(),  B.p.  128-129'  . Ut.  123*  (29). 

4-E»naTl^thylaalnoaaobeDaene  was  preparad  by  coaling  dlaao- 
tleed  aniline  with  bensylaathylanllljie.  {hyetalllaation  free  eUianol 
and  than  twloa  fren  hexane  gave  hrown-arange  neodlos,  aup.  99-100'  . 
Lit.  99.5-100*  (206). 

2.4'^ianinoaaobenaane  was  forwd  by  ooupUng  dlasobised  aniline 
with  pura  seta  pbeTylensdlaalne . Cryetalllsatlon  froa  heptane,  water 
and  then  bsptane  again  gave  ewange  oryetala,  B.p,  118-119*  . lit. 
117.5*  (302). 

3'-*fcthyl  4 ■ethylaaineaaoteneene.  o-Tolnldlne  was  dlasotlead 
to  glw  3-o-tol^-l-phaityl-lHiatbyltrlaseoe.  Ibe  ^laaene  was  then  re- 
arranged to  glTC  the  desired  cocapcunl.  ih*ywtallliation  trm  aqueous 
methanol  and  then  pentane  gave  golden-yellow  oottony  needles,  e.p. 


109-U0*  (206). 


55. 


I iras  obtais^d  frcn  Itlaa  Uary 

\ Lela  Jung,  a.;.  . Lit.  U9.5-L30.S’  (20£). 

2^thyl-<— thr'*— ^"*^ob»n*ai»  i*aa  obtained  frcn  Uiet  Kory 
Lola  Jung,  a.p.  . Ut.  66*  (264). 

ai^tbyl-Ji^iMtlglaaiTinembeneeiie  was  obtained  froo  Uiss  Mary 
Lois  Jia«,  B.p.  73-74*  . Lit.  65-66*  (199),  73.5-74.0'  (207). 

4'^hUiTl-4-dlaatayl^inoaiot»naei»  eras  prepared  by  Uiea  Mary 
Lois  Jni«,  B.p.  170-171*  . Ut.  169*  (42). 

4-PorplaeHnnaeobensene  was  aade  by  reflnxii^  4-eBinoaaobenaera 

aquaoue  alcohol,  e.p,  163-164*  . Lit.  162.0-162.  S'  (206), 

4-WathyU(geyl»lnoatoaeniene  was  farod  by  refluxlj*  4-oathyl- 
aelnoasobeDsons  in  exoaaa  foraie  acid  for  2 houra.  &7atalllxation 
free)  acpiaovis  alcciiol  and  then  hexam  gave  yellow  trystala,  a.p.  111- 
132*  . Ut.  U0.5-U1.5*  (210>. 


2'i4',6'-frlbraae-4.-il»B — was  prepared  by 
eonpUng  diaaotiaad  2,4,6-trilrcBiaanillne  (284)  with  diaethylanllln. 
C^tallisetion  frcn  beptaoe  gave  large  red  crystals,  a.p.  162-163*  . 
Lit.  162.0-162.5*  (210). 

2',S'-01nethyl-4-ilaithTl«lneaaobeneepe  was  prepared  by  coopling 
diasotlaed  p-xylidlno  with  dlnethylaniliiB.  ISvatalllaatlon  fTt*  aethyl 
oelloeolve  aod  than  heptane  gave  well-foned  red  crystals,  s.p. 


157-158'  . lit.  1?7.}-15B.0'  {a06>. 


ma  prapvad  b7  Uie  acatylAtloa  of  4- 
(DiiiouotenserB  In  hot  tensHoe  irltb  aoatlo  artiydrldo.  Goldao  jollo* 
aotto>7  or^tala  vace  obtained  from  heptan,  s.p.  lSl-152*  . lit.  Ul° 

<270). 


chlorocerbanete  on  a oold  pyrldina  aolutioa  of  4*^Hisoaaoben8ere.  i 
praotloallf  qaantitatln  flald  of  gUatanlnf  yaUoe  naedlaa  waa  ob- 
tained froB  heptane,  a.p.  152-153"  (192). 

3.4'-01iethrt-4-aadnoaaoben»eiie.  Ihe  dlaaotiaatlon  of  p- 
tololdine  gave  l,3*li^>-tolyltrlaaai3e.  Reaction  vltb  o-tolaidlna  gaaa 
the  daalred  oca^aund.  Ihree  CTTatalllaatioM  f^oa  aquaoue  alc^ol  axal 
then  two  ft-cai  hexane  gave  orange  erjstala,  m.p.  130-131*  . Lit.  128* 
(89). 

4'.5-DUethTl-2-e1neatobenaene.  1.3-dl-p-tDlyltrlaaai»  was 
rearranged  with  j^toluldira  and  p— tolnidlne  hTdrodiloride  to  give  the 
deeired  aalna.  Three  orTetalUeatlona  fraa  ethanol  aid  one  froa  pen- 
tane gave  Irwm-rod  aryetals,  a.p.  118-119*  . lit,  119"  (89). 

2.2’-.->laethTl-4-dlaeth7l«lnoeaobeneene  waa  prepared  hr  ooupllj^ 
dlaiotlied  o-toluidlne  with  dlaathpl-o-tolnldine.  Tee  cryatalllaatlom 
fr«»  eqseouB  aathanol  nave  red-orange  oryatala,  B.p.  82-83"  . 

Ix^.  Calcd.  f«*  H,  16.6,  foundi  h,  16.3. 


57. 

Sluotlsatioo  of  p-toluldloa 
gavs  1,3^1-p-tolrltrlaiare.  Rkaotlon  of  this  darlntlTO  ulth  a-tol> 
aiaiM  hydroohlorido  gaw  the  dealrad  coapouml.  Oranga  orjatals  iwro 
obtalood  frcn  aqueoua  aethanol.  ittp.  L27-12B*  . Lit.  13S*  (89«200). 

a.4i-PlMtlnrl— i^lifth^lMlaoaioteiaeaa  ne  prepared  br  ooupUpg 
dlaaotlzed  ^toluidlne  elth  dlaeth7l-a-taluidlzie,  i«D  or;staUlaatiom 

fr«  Mthanol  gave  red  OTTatale,  a.p.  221<.122*  • Lit.  121*  {264). 

2.3' Jla»Uirl-4-«dneaietienaam  was  prepared  by  the  dlaaotlaa- 
tlon  of  B-toluldloBi  Ihree  oryatalllsatiooa  frc&  aqueoua  aethaaol  and 
than  one  Crm  hazane  gate  glietanljig  orange  platea,  B.p.  81-62*  . Lit. 


2‘.>^1«thn-4-e«li>eaaoben 
label  produot  waa  oryatalUaod  fro 
large  red-troen  prlaaa^  a.p.  lOl-I 


aloobol  and  then  hepta 
2*  . lit  1»*  (89). 


ehlte 

gi™ 


4;foajlaln2HSS£!2i£*  oo^ousd  waa  prepared  by  tba 

addition  of  2.1  g.  of  p-toluenaaulTonyl  Alorida  to  a atlrrad  ice-cold 
aolution  of  2.33  g.  i-mnoaaobeneeoe  hydrootalorlde  in  40  al.  of 
j^idlne.  After  0.5  hour  of  atirring,  the  alrtura  waa  poured  into  BX- 
oaaa  ice-eold  dilute  hydro^oric  eoid.  Qryetalllaatioa  frc«  aqueoua 
Bathyl  celloaol^  aiui  then  heptane  gaw  gloaay  to'oiin-yellow  oeedlea  In 
90-95}  yield,  e.p.  162-1£3  * . 

Anal.  Calod.  for  Si  9.12.  Found!  S,  9.06. 


aquJiVBlAr  anounts  of  ^-oa^thjlmiBe  and  banaaldahyda  Ln  hot  aloohoL. 
OjatalllsitioD  Crm  baxaoe  and  than  aquaoua  alcohol  gava  toUoit 
madlaa,  a.p.  101-103*  . Ut.  102-103*  (78). 

1- Bana^t  — t"-**«rhthalaoa  vaa  praparad  py  the  aaaa  procednra  aa 
for  cha  2-iafloar.  ChTatalliaatlon  fron  alcohol  gain  light 
platalata,  n.p.  74*  . lit.  73.5  * (249). 

2- 8aaaeTliali>caiaahthalana  vaa  fomad  Iji  praetloallj  qoantlta- 
tlaa  ;laLl  Pj  tba  reaction  PaCoaen  Panaorl  ohlcrida  and  an  aqoisolar 
aaoiint  of  O-n^thrlaulna  In  pjcldlne.  OTTatalllaatlon  £ra  haptana- 
banzeis  gate  aoltflaaa  srTStaln,  a.p.  Ih2-163*  . Ut.  157*  (22). 

1- aamoylamliioBartithalana  vaa  praparad  tha  saae  iroeadnra  aa 
for  tha  2-laour,  Crjatalllaation  ftea  haxana  gaia  beautiful  tufta  of 
mdlcs  (85^58),  B.p.  1»-1P0*  . Ut.  161’  (125). 

2- Carbatho^— tapo^thalana  vaa  fonvd  b;f  adding  a alight  ax- 
oaaa  of  athrl  cblorocarbonata  to  a cold  pTrldina  aolution  of  2-iia;2ithTl- 
aoiaa.  thTataUiaation  froa  haxana  gaaa  oolorlaaa  neadlna  (90-95S), 

«.p.  71-72*  . Ut.  73*  (86). 


1- CarhathQP>™tnoaxjpthalana  vaa  praparad  bj  tha  ana  ^ooadura 
aa  for  tba  2-iacaar.  crintalllsation  frcai  baxaiw  gan  coln-laea 
naadlaa  U>  90*  yield,  a.p.  79-80*  . Ut.  79*  (154). 

2- *oatTlJlJonmJnh»l«««  vaa  foraed  by  raflmdi^  awtio  aihy- 


of  2-n^thylaDlna  fo 


59. 

Colorlaja  platu  C95IO  aare  otbilned  trm  l»Qsaaa<d]aptana)  a.p.  134*  - 
Ut.  132*  0S3). 

1- 4o«tTl»liicooht>u>l»n«  aas  praparad  bp  tbs  aane  prftcadiM  u 
for  tbt  2-lsoaBT.  ftTotalltiatlon  froo  bsnzona  gam  colorloea  naadlaoi 
a.p.  15B-1S*  . Ut.  160*  (125). 

2- (4'-DlaathylaadaobapaaaaMo)patbthalana  aaa  praparad  bp 
coupling  diasotiaad  2.naphthplBalza  with  dlaathplaniUzia.  Tuo  crpa- 
toUlMtlona  frcB  haptana  gava  orajiga  orpatals,  a.p.  174*.  Ut.  174* 
(133). 

l-U'-OlaathTlaalnobanaanaaioloanhthalJna  waa  spared  bp 
ooupling  dlazotlaad  l^ataphthplaaljia  with  diaathplanilijia. 
talllaatioD  frea  baptana  and  than  aathpl  eoUoaolaa  gam  Inatroua 
purpla  plataa,  a.p.  134-135*  . Ut.  lOQ'dao.  (33). 

2.2'-taonaihtbalana  waa  praparad  bp  dlaaotlaatlon  of  2-naphthpl- 
aiina.  Iha  onida  iroduat  waa  ax^aetad  with  boUli«  athanel.  Hm  ra- 
aultant  raaldua  was  arpwtallljad  four  tlaas  fra  Kflerm  and  than  fra 
Dethpl  osUoaolaa  to  giae  rad^gold  plataa,  H.p.  207'<03*  . Ut.  202* 
(37). 


l,l*-4awiaphthaleiis  was  praparad  bp  dlaaotlaatlon  of  l-nai*thpl- 
adne.  Oiraa  erpatalUxatloiis  fr<a  aoatle  acid  gam  crai«a  orpatals, 
a.p.  189-190*  . Ut.  183-135*  (37). 

l-4nthraalno  waa-arapared  bp  tha  roduotlon  of  l-adnoanOirw- 


hTdrccdidd*  GzTataUli 


4qoBcu0  oethanol  u>d  then  twice  froe  hexene  ge?e  bright  Tellew 
pletee,  a.p.  122-125°  . Lit.  121,3-122.5  * (115),  127°  (46). 

1- CerbethqBp™^  — ^nttireeene.  Ihin  new  oce^ouni  wee  prepared 
by  adding  2.2  ol.  of  ethyl  ohlorooerbonata  dropwlee  to  e etlrred  eola- 
tion of  3.S6  g.  of  1-anthmine  In  S3  al.  loe-cold  pyridine.  Ihe 
eolntlon  wee  ellceed  to  stanl  et  rooa  teaperetore  for  one  bonr  and 
than  poured  Into  exoesa  oold  dilute  hydrochloric  ecid.  Ibe  elr^^led 
precipitate  wee  oryatallieed  frca  heptane  in  yellow  needles  (961), 

*nel.  Celcd.  for  N,  3.2S.  Fomdi  H,  5.23. 

2- derbethoxrwlnoenthrecene.  Ihla  new  ocoipound  wee  prepared  In 
the  aeae  fsshi»  es  wee  the  l-laao»r.  ^TstalUeetion  frca  eqwous 
alochol  and  then  baptena-toluane  (6tl)  geee  light  yellow  pletee  (83-90S) 
a.p.  216  ' . 

toel.  Oalod.  for  S,  5-S8.  ?oundi  M,  5.42. 

2-4aetTlilnoentarae«ne.  To  a hot  solution  of  1.93  g.  2-onthra- 
nlna  la  IflO  al.  xylene  was  added  1.1  al.  aoetio  aiiiydrlde.  Ihe  solu- 
tion was  allond  to  oool  to  rocB  teaperatura.  Tallow  erystale  (9^ 
lOOf)  were  obtainad,  a.p.  240.243*.  IWo  vystalHzetiom  frca  acetic 
acid  gan  yeUcw  plates,  o.p.  245  *.  The  derieatlse  can  also  be  crys- 
taUised  fras  aethyl  cellosclse  or  nltrobenaene.  It  has  a blue  flneres- 
. 240°(255). 


■olutioD.  U.t, 


sjnthaalaed 


•nthrequinoiB  with  siac  In  St  sqviecwa  sodioi  hy*oxide.  CryatallUs- 
tion  twin  irn  :«looa  and  then  (r<B  alcohol  gave  jsUrm  glisUnlng 
platee.  n.p.  *44“  dec.  Ut.  238'  (258).  Oie  conpound  can  alao  be 
ctTataUlied  froa  a large  roluae  of  heptane.  It  haa  a green  fluec- 


l-ToeT’’  . 3>ia  new  co^cvind  was  obtained  b;  the 

addition  of  3.9  g.  of  p-tolnene»ulfoiTl  chloride  to  3.86  g.  of  l-aadno- 
anthrataiw  in  40  ol.  of  pyridine,  ae  dark  solution  was  rafliasd  fee 
0.5  hour  an]  ttan  poured  into  eroeas  dilute  iee-^old  hydroidilarle  acid, 
a-yetalllsatlon  froa  nethanol  gave  tery  light  yellow  leedloe  (90^5<), 
B.p.  203  ' . 

Anal.  Calod.  for  S,  9.22.  Foundi  S,  9.18. 

methrltoeTlnUigantliracenB.  Siis  new  ccopoond  was  famed  ty 
the  addition  of  a eolation  of  0.14  g.  potasaiun  hydroxide  in  10  nl. 

l-toeylasinoanthrecene  in  35  el*  alotfiol.  The  Bdxture  was  refluxed 
for  1 hour  and  then  poured  into  exceas  wntar.  Cbrystailisation  frcB 
equBous  eloohol  geve  eolorlaas  oryatals  (90-95*).  a.p.  173'. 

inel.  Calod.  for  S,  8.86.  Foundi  S,  8.93. 

easB  procedure  ueed  fee  the  1-  Isoaar.  Cryetalliaation  from  sethanol 

, B.p.  186  ' . 


(80-85*), 


SAt“2®' 


9.35. 


An«l,  Calcd.  1 


thl3  nmv  co^cTund  »sg  pr«par4d 
h7  th«  ataa  f^ocetm  used  for  tha  1-  isoBor.  O-jrstollioatlon  frcB 
mtbcul  gan  gXlatanljig  faint  jsiloa  OTstala  (90^St]j  n.p.  172- 
173*. 

taal.  Caled.  for  S,  8.86.  Fouaii  S,  9.01. 

2-(4*-8Hrobaaoana3olfoo7liBlno)anthrafl>na.  'niH.  m occgioiint 
TO  foroad  bp  rafliirlTig  for  ana  hour  1.5  g.  p-nltrobenaonBaulfoiTl 
i^ilarida  an3  1.3  g.  2-«ntiirBBlne  In  20  b1.  pprldlne.  Ibe  darh  aolu- 
tion  no  than  poured  into  aroaaa  ioe-oold  dllnta  hjdrochlorio  acid. 
QrpetaUisation  frcM  about  200  al.  ilcchol  gate  dark  peUna  gleani^ 
oryatalo  (85-90*),  a.  p.  225-226*  . 

inal.  Baled,  fer  C^gHj^W^O^S i S,  8.47.  Found.  3.  8.52. 

2^^lfetb^^4^^1^obiBaaQeeu^ra]^2^v2wjthraMVi  nsila  iBir 

oration  of  l^thjltoaylniljioanthraeanB.  Cryetallleation  frm  alcohol 
gate  light  yelloa  (ffjatala  (90-95*),  o-p.  203-204*.  Acetic  acid  or 
benaene^ptane  can  alao  be  uaad  as  erpatalllslj^  soltents. 

Anal,  Calod.  for  S,  8.16.  Found.  3,  0.10, 

Ua-,o,na.  Oiis  mm  ea^mal  was  prepared  hf  the 
addition  of  2.2  al,  benaaldahjaJe  to  a boiling  solution  of  3.86  g.  1- 
anthrealna  in  70  al.  oothanol.  Die  solution  was  refluwd  for  30 


oled  and  then  filtered,  Ihe 


alar oorye tale 


e. 

cTT^tallleed  frta  haplAne  In  flomr-lika  cluBtera  of  dark  ^Uo* 
cesdlsa  (85-90<),  a.p.  174-176°, 

Anal.  Calad.  for  C,  89.68:  H,  5.34.  Founii 

a,  89.50)  8,  5.50. 

2-BanaaliliioijiWaooBa.  Ihia  new  co^iound  was  obtained  by  tbo 
saae  prooedure  that  was  used  for  the  1-  Iscner  except  that  oetbyl 
callceolve  was  used  as  the  solient.  Cryatallisatloo  froo  bensere- 
haptane  (6il)  gate  bright  yellow  orywtals  (8&'90i),  B.p.  213-214°. 
Uethyl  oelloeolia,  benaene,  a large  toIubb  of  heptane  or  a wery  large 
voluee  of  alcohol  can  also  be  used  as  oryetalllalng  soltents. 

Anal.  Calod.  for  C,  89.68|  H,  5.34.  Foui^i 

C,  89.44)  R,  5.66. 

2-AaliKblpbanyl.  Ihe  6astaan  kodak  Co.  practical  grade  oob- 
poond  was  OTstalUaed  three  tines  froa  heptane  to  gltw  oolorlesa 
leedlea.  B.p.  49*.  Ut.  49-n°<265]. 

0-1 0.1^1  was  obtained  by  the  addition  of  slightly 

aore  than  1 equivalent  of  acetic  aiSiydrida  to  a hot  benaene  eolution 
of  2*WBlnoblpheRyl.  Colorless  needles  were  obtained  froa  heptans, 

B.p.  121°  . Ut  120*  (263). 

4-Ajlnoblnhenrl.  Uie  Saataas  kodak  Co.  practical  graito  o<n- 
poand  was  a*7wtalUaad  several  tljass  froa  heptane  in  colorlaas  crys- 
tals, B.p.  55*  . Ut.  52-53°  (23). 


4-AoetyljBlnohlphenrl  was  prepared  by 


u. 

alent  toount  of  oootie  onbjdrldo  on  a euspoaolon  of  4-amiiublpbai7l  lji 
tentooe.  (kTOtalHaation  froa  j^lane  and  then  frca  aj^uooua  Dsthanol 
gtre  oolorlasa  madias,  ibp.  ITO-lTl”  . Idt.  172°  (266). 

4-OljBathTlailjioblphanyl  vaa  obtained  by  the  notion  of  dlaethyl- 
eulfats  on  nolten  l-aBlDoblphebyl.  QeyetalUaatlon  Ibctt  aqueous  mtbaji- 

123°  . Ut.  120^21°  (339). 

3-Hltr>*4^naeTlaalnobiBmayl  iras  ofatalmd  by  the  nitration  of 
4^eatylalnoblpbsnyl  In  acetic  add  «lth  fusing  alb'le  acid,  Crystal- 
UsatloQ  frca  setbanol  and  then  frca  heptano  gain  long  yellar  medlse, 
a,p,  132°  . Ut.  132°  (66,1U). 

3-dltro^i>a«1noblriieOTl  was  obtained  by  refludj^  conoentratad 
hy^oAlo-lo  acid  with  a aethyl  celloeolae  aolntion  of  3-sltro-4- 
soetrlnlnoblphBi^l  fm  seaeral  hoars.  Red  madlaa  sere  obtained  free 
aethanol,  a.p.  167-168°.  Ut.  167°  (lU). 

4.4'-DiaoetyljalneblDhenyi  na  prepared  I7  the  action  of  2.2 
aqulvalanta  aoetlo  anhydride  on  a hot  solution  of  tensldlis  in  ityieaa. 
long  colorlsaa  madlaa  sere  femad  Crat  mthyl  mUosolae  or  nitro- 
ben»em,  B.p.  33V337°deo.  Ut.  322°  (47). 

p-Terphei^.  ^ Baabnan  Kodak  Co.  tectmioal  grads  product 
TOO  erystalUmd  frm  aylem.  mthyl  collosolae  and  then  heptane  In 
colorlsaa  plates,  n.p.  212-213°  , Ut.  212°  (I24). 


of  torphoTTi 


4-<lltt'o-p-t»mlMn?l  UBS  fornsd  by  tho  nitration 
is  aoatlo  acid.  CryataUlMtlos  froa  aoetio  sold  and  than  frcB  satbyl 
OBUosolre  gate  orystala  oaltisg  at  2Q5-aQ°  . Ut.  2U-2U°  (6). 

4-iBt^TQ.^tnrcfaonyl  was  prapared  by  tba  reduction  of  4-nitr^ 
p-tarpbsnyl  is  alcohol  wlUi  a hydrocblccic  aoid  solution  of  stannous 
tiiloride.  QUatanise  slltar  plates  frtei  alcohol,  n.p.  200*  , ahned  a 
Tlolot  riuc»sosnos  in  aolutlcm.  Ut.  197-19S*  (U£). 

4,4*  **Ptnitro^terphenyl  was  fowled  in  long  yellow  nsedlos  by 
the  sitratiOD  of  p-tarjdienyl  in  hot  acetio  add  witii  ftalj%  nitric 
aoid.  Ssseral  orystalliaationa  Ce<a  nitrebenssna  gave  yellow  needlsa, 
B.p.  27S-276*  . Ut.  272-£73°  (116),  Ibis  co!q>omid  fora  dark  oco- 
plazas  with  4,4' *-dianliio-p*terphonyl.  2,7^iaiisofluore:a  and  ten- 
xidina. 


4,4'  '"Dlaialjio-p^tarTdiagyl,  A aieltisg  point  hot  no  details  of 
preparation  are  giren  In  the  literature  (293).  A hot  solution  of 
hydrated  stannous  ciiloride  (SO  g.)  in  80  ol.  concentrated  hydrochloric 
acid  was  addod  to  a hot  solution  of  7.0  g.  of  4,4"^lnitro.p-ter- 
phanyl  in  ISO  al.  aatiiyl  callosolve.  Ihia  adrtura  was  refluxed 
3 hours.  Colorless  plates  replaoed  the  yellow  naedlas.  To  a atlrred 

oentratsd  asBonia.  Ibe  alhaliM  aixture  was  heated  to  boilii^.  Hot 
water  was  added  to  a definite  turbidity.  After  fUbration,  the  aoln- 
tlon  waa  alloaed  to  cool.  Urge  oolcrlaae  plates  (5.2  g.  9U)  aere 
obtained,  &7atiUlsation  frm  :q'leiB,  aqueous  aathyl  calloaolte  or 


aquaous  Acatooa  g&ve  colcvlass  a.p.  24S-249*  j vlth  ■ blua 

nuorasMiic*  In  aolntlon.  Ut.  236 * (293). 

Anal.  C«lod.  for  N>  10.77.  Foiiadi  N,  10.  Si. 

4.C«rt»th"»^™<"«>-p-Urti»»inrl.  Otis  mw  eoqxniDd  waa  prspsrel 

of  i^oino-^terpheofl  in  SO  ol.  of  atirrod  ica-oold  pyridine.  Ihe 
sold  Bijnure  ena  atirred  an  additional  30  Dinutas  and  then  poured  Into 
excess  ioe-oold  dilute  faydroohloric  acid,  deteral  orystalliaationa 
Area  aqueous  nthyl  cellosolie  gain  a colorless  mx-llks  product  in 
ei>^H  yield. 

Ansi.  Calcd.  for  C23_Hj^,Wj.  N,  i.42.  Pound,  H.  4.30. 

3^titro»i.<arbetharr— tne^^rgaeyl.  Ibia  sen  oaopound  eaa 
ayntbesiaed  in  approxlnately  7^  yield  by  the  dropsiaa  addition  of  1 

of  4-oarbetho,7a8diio..p-terpbeayl  in  U ol.  aoatio  asld  a roca  te^r- 
atore.  Ihe  aixtixre  eas  alloeed  to  stand  at  rooa  temperature  for  3 
henffs  and  than  filtered,  Crystalllnatloo  iToG  a large  voluna  of  meth- 
anol gaee  yellcsi  needles,  m.p.  171-172*  . This  ccopound  can  also  be 
cryatalliaod  free,  heptane  or  acetic  acid. 

Anal.  Oalod.  far  H,  7.73.  found,  K,  8.05. 

fluorene.  lha  comBercial  product  was  OTstalllsed  frea  acetic 
sold  and  then  heptane,  m.p.  U6J17*  . Lit.  U5-U7*  (12). 

2-Wi&ofluorenB  ‘sas  obtained  )jy  the  nitration  of  flucreu. 


ithfl  odllosol^  vid  than  aootc 


GryatalllMtlon  trm  loa 
yalloir  oTTatalj,  m.p.  177 " . 177^  (ISO) . Iba  ccopoimd  can  alao 

be  CTTatalllaed  frco  baptana  of  aoatlo  acid. 

2-*in1  n-^f Ingpcne  vu  fcrasd  bx  tba  raductioc  o£  2*nlb'cfluor«iie. 
(^Tstaliisabion  tm  hexane  and  than  aquaoua  alcohol  gate  colorlaaa 
naadlaa»  B.P.  129*130  * • Idt.  129.5  ^ (ISO).  ^ aadna  aaa  still 

2*t4'*Pliiatbrlahlnobanaanaaio)flncrana  iras  sxnUMSiaad  by 
coupling  dlaaotiaed  2*aBlnofluonaDS  «lth  dlaatbylaniUna.  CrTStalll* 
cation  twlca  li'ciB  aathyl  calloaolsa  and  then  Ih'CK  aoatooa  gave  yallcw 
crTStalS)  n.p.  227  * . lit.  227  " (177). 

2-ioatylaialnoflttog^na  wan  praparad  by  the  action  of  acetic  an- 
hydrida  on  a balling  solution  of  2-asinofluarane  in  banaanoj  haptana  or 
carbon  tatrachlorlds.  Cryatalllsstion  fren  alcchol,  aqueous  acetic 
add  or  xylene  gate  colorless  oiTatals,  n.p,  194*195  Ut.  190-191* 
(209). 


2*CarbeaiQgaMinofluora»  naa  forsBd  by  the  dropwleo  addltioo 
of  ethyl  Alorocarbonats  to  as  aqulwalant  asount  of  2-asinoflsorana  in 
ica-ecld  pyridine.  Cryetalllaation  fycei  heptane  gave  colorleee  plates 
(85^*),  B.p.  m-122".  Ut.  121*122"  (63). 

2-BensalSKljtofluorene  was  obtained  by  adding  benaaldahyde  to 
an  squiralent  amoint  of  2-a«lnonuorene  in  hot  alcchol.  Oyatalltaa- 


yellcpe  plataa  (90-95*), 


lB-1 


at.  152“  (238). 


a-(4'-1gob«MTl»lnel  flaoitM  was  prapared  bjr  Uie  afltion  of 
p-nlWobanayl  dilorlde  on  an  squiralant  amount  of  a-uadnofluorona  in 
boiling  pyrUiao.  CrTotalllaatton  froo  aqueous  »thyl  ooUosolvs 
^aw  large  red  orystala.  sup.  149*151“  ■ at.  141.8-143.2“  (292). 

2-BenioTlamlnnflmgaiie  iras  prepared  by  the  actlm  of  bonaoyl 
dilorlde  on  an  equlTalent  nount  of  l-eaiinoriacu^ae  in  pyraine. 
cryetallisatione  frcA  acetlo  aoid  gaae  coloraee  teedas  b. 

p.  217-218“  . at.  215“  (13). 

2i7-01nigoflngrana  was  prepared  by  the  nitration  of  f luorene . 
Cryetalllaatlon  frca  aetbyl  oellosolite  gate  long  sanier  yeUn> 
OMdlea,  B«p.  295-300*  deo.  at.  334“  (68).  laetio  aoid  and  nltro- 
benaem  can  also  be  used  as  eryetaliaing  oolaento. 

2.5-binlgofluorene  vas  located  as  a byproduct  In  tbe  prep- 
aration of  the  2j7-  Incoer.  tao  systalllsatlone  ft*on  acaao  aoid 
gate  yelloe  oeodlee,  B.p.  207  “ . Ut.  207*  (68). 

2j7-01amlBoflaorere  eae  obtained  by  the  reduction  of  2.7-dl- 
nitroflaorena . CTystalliaatlon  troa  aqueous  alcdhol  gate  cblorlaea 
nradlse,  B.p.  1M-1£5°  . Ut.  I63-1&4*  (269).  Ibla  ooiq)ound  can  also 
be  oryatalllaed  frcn  baptane-ecetone  In  colcffleee  plates. 

2.5.^1aBlnofluoreTie  vas  synthealmed  ^ tbs  reduction  of  2jV 


eith  sodluB  hydrosulf Ite . ib*yatalllsatloo  froG  bonaez 


of  177*.  Ut.  175*  (al3). 


2 .7- 01*00 woo  foroed  by  tho  oootylotion  of  tbe 
diaaloa.  &78t*UioatioD  frca  aquoouo  aoetic  oold  foUoood  ^ aztroc- 
tloD  of  inpurltlao  with  boilixig  acotoae  gsyo  oolorlaoo  cryotal*  a.p. 
289-»0'  . lit.  m*  (213). 

2. 5-21*08 tylamlnofluorano  wa*  feraod  by  »oetyl«tlng  2, 5-dlmino- 
fluoroDO  In  hot  banzooe  with  2 oqulvalairta  of  acoblo  anhydrlda.  Too 
aryotallUattons  froB  aqnoou  aootlc  aald  gavs  oolorloa*  orywtalj,  a. 
p.  294-295'  . Ut.  2®'  (213). 

2-Hydroiarfluorana  wao  preparsd  1^  tho  hydrolyola  of  diaaotlaod 
2-fflInofluororo.  CbyotalUoaticm  fron  haptano  goto  gloooy  oolorlooo 
crjotal*  at  171'  . Lit.  169-171'  (248). 

2-4ooto«yflii3rBne  was  proparod  by  tha  acatylatlon  of  24iydreocy- 

aodluB  aeetato.  Oryotallliation  froa  haptano  gayo  eolorlnoo  noodlas, 
B.p.  129'  . Ut.  128*.  (77). 

2-»fo.7-oc8tyl1iioa..or*ni»  wea  obtalnod  by  tha  hroBlnatlon 
of  2-*oatylaeinoflaaP8ne.  arystalliaatlon  fro*  j^lsna  ac<l  then  acetic 
acid  gacn  crystals  mltlng  at  225-226  * . Ut.  228  *(24). 

1.3.7- >tbrn»-2-a«ljoauaraiio  wao  fomod  by  Om  hrt«lnatlon  of 
2-aaiJionaoraiie.  SrystaUiaation  froo  a«aeouo  aoitlo  acid,  haptano 

as  cottoiy  crystals,  a.p.  200*  . Ut. 


i.p.  »5”  (24). 


a-TnaTiMinafiunr^na.  To  a aoLutlon  eC  5.4  g • oT  S^mimflucr- 
ODS  la  40  bI.  bolUag  acatlo  acid  was  oddad  9.5  g.  of  ^-tolnoneoul- 
foi7l  Ghlorido.  To  this  boUlag  BiLfy  alxtups  vas  addad  4.1  g.  of 
aodiua  aoatate  in  snail  portions  osor  IS  aliutsa.  Iho  nlxtura  vas  than 
rafluad  for  15  nlimtea.  rinalld'  aatar  iraa  addad  aloaly  to  the  boil- 
Ijag  solution  until  oTatala  startod  to  codo  out.  Tha  nlxtura  was 
alloaad  to  oool  and  was  than  filtsTwd.  Iba  large  eiTstala  wars  ra- 
gpyatalllsad  frca  aq;oaoua  acetic  acid.  Tlsld  of  colvlaaa  crjatalsi 
aalting  at  1&2'  , was  B.O  to  8.5  g.  (30-85S).  Lit.  161'  (24).  Dm 
ec^Ntunl  can  also  ba  or^talllsad  froa  nthfl  slscbol. 

apnaral  Braoaratlen  of  the  2-ToaylaalnoflBoranaa.  To  0.01  aols 
of  2-toaylanlnoflaorene  dissolved  in  IK  nl,  of  warn  natral  ethrl  al- 
cohol was  added  10  al,  of  1 H aqaaoua  acdiUB  hydroxida  foLLowid  tr 
0.91  sola  of  the  halide.  Bia  oixtura  was  refluxed  for  o»  hour.  Ihan 
2K  Bl.  of  water  was  added.  After  cooling,  the  wirture  was  filtered. 
Sooetljaea  an  oil  faraedj  la  that  case,  the  laixture  was  allomd  to 
stand  ownight  in  the  cold  room  and  then  fUtared.  Racrjatalll»li« 
solvent  in  all  oaaaa  was  osthyl  alcohol.  Yields,  swltlt*  points  end 
analyoea  era  repeated  in  Table  71,  Ihs  all^toaylemlnofluorenes  fom 
yellow  colors  in  anlfurio  acid  which  qaiokly  chaj«e  to  violet. 


I 


TABD! 


BBS  2-T0STlJU(n(CFlU0REre  DBBITA7HES 


CCQ'-O-. 


* * I 

C^lcd.  foMd  C4lod. 


liiUiTl  lodld** 

Sthfl  Iodide 
i>^op7l  drcmlda 
brooide 
fieoerl  ohlorlda 
AU7I  brcaide 
UeUxTlallrl  troeide 
Eth^l  chlorocarbonete 
Aoetyl  chloride 


95  137-138* 

95  135*  3.86 

9a  125-126‘  3.71 

65  132-133  * 3.58 

93  200*  3.29 

78  131-132*  3.73 

74  175-176*  3.60 

SO  193*  3.44 

75  154-165*  3.71 


• S«T,  t.  B.  end  IdtllOj 


In  Preea, 


This  rav  ccopouad  iru  pra- 
pmd  b7  tba  addition  of  oallcaIdeh;da  to  an  oqiilvalont  oaoimt  of  2- 
andnoflocTODO  In  bot  alcohol.  Cio  ^oipitatad  poUov  oryatals  oora 
orjntalliaad  fr»  alcohol  and  than  baptana  in  7<W75)(  Tlald,  n.p.  IJ^ 
197*.  Bia  procadora  waa  tha  aam  aa  for  tha  4'  iaonar. 

Anal.  Caled.  for  K,  4.91.  fooidi  I,  4.d0. 

2*(4*'^WrcaCTbanial4wlno)flocrana.  Hiia  nev  ocopoond  ns  s^p. 
tbesisad  b7  adding  2,3  g.  of  p-h;droz;rbaBzaldsh;da  to  a boiling  solo- 
tion  of  3.6  g.  2-anlnoflucTane  in  40  al.  alcohol.  ^ Ddrtura  ns  ro- 
fluxad  for  13  aisutas,  allmad  to  cool  and  fUtared.  Tro  cr;3talllsa> 
tiona  frcs  xjlsna  gan  jalloar  plataa  (6^^),  sup.  242-243  ° . 

Anal.  Calod.  for  »>  4.91.  7onnji  N,  4.69. 

2-(2*.4*-DlhnlroAjlaBaalninolflmrana.  Tbta  naw  oaqjound  ns 
tovparad  br  tha  saae  ;rosBdiira  as  was  usad  ter  tho  2-(4'^ijili  mjiiensal- 
amins)flnorane.  Crystallisation  trta  xfltm,  alcohol  and  than  xylan 
gavB  Tslloir  crystals  (6O-70S),  a.p.  202-203*. 

Anal.  Calod.  tar  N,  4.63.  Poundi  R,  4.41. 

2.Clnna»aIaBinofluorane . Oils  nss  ct^ioiuid  was  forasd  by  addli« 
a hot  solution  of  6.6  g.  of  olnnmaldahytie  in  60  i^.  alochol  to  a bot 
solntion  of  9.0  g.  2 ■rtnoflaorane  In  30  al.  alochol,  Ibe  solntion 
BOlldlfiad.  ihls  aizturs  was  raflmad  for  13  almtas  a7«d  than  alloiad 
to  oool.  (bystallisation  fra  nthyl  ceUoaoln  and  tbss  bansan  gate 
ysUow  neadlas  (TO-SOt),  n.p.  181-183*  . Cie  enpouDd  can  also  ba 


STaUUiud  frai 
volioa  of  haptaa 


.une  of  alcohol  ca 
a yoUow  aoluCloi 


rated  aalfurlo 


4.75.  : 


V,  4.55. 


a-lll&e-9^rnaT  rintgene  waa  prepared  b7  the  reaction  beteeen 
2-DltrofluorenB  and  an  equlTalant  aaount  of  benaaldahTde  In  boiling 
nathyl  oelloaolee  in  tie  praaenea  of  a far  dropa  of  alcoboUe  aodim 
athoidda.  CrTetalliaatlon  fron  aqoaooa  laathyl  calloaolfa  and  than 


froa  j^lena-baptaie  g 
aridentlp  a Dlxtcra  o 


e jalloa  <3-7Btala,  n.p.  14B-173*  . lUa  la 
the  cia  and  trana  iaosara.  Lit.  149°  . (190). 


2-hitro.9-(4'-dljathTloli>obanaal)n. 
fla^dng  2.aai&ofluorena  and  an  equiralant  a 
benaaldeh;^  in  aeth;!  calloaolea  containin 
athoxide.  Tao  STatalliaationa  frcn  i^lana 
B.p.  204-206°  . Lit.  204°  (190). 


iraa  obtained  b7  re- 
jf  pi^ijiBthjrlaiiino- 


2-)IHrofluorenoiia  naa  nada  bf  the  oxidation  of  2-aitrofluoresa . 
CiTstalllaatlon  free  acetlo  aold  gave  jellow  naedlaa,  it.p.  219°  , Ut. 
212-219*  (98).  The  coopound  foraa  a rad  aolntion  in  aulfurlo  acid. 

2etolaofluorenona  aaa  ayntbealaad  by  the  reduction  of  2.«ltro- 
fluorenooe  with  aodin  aulflda  In  aloobollc  aodlnn  bydroxl^  aoluticci. 
CryatalUaation  free  aqueona  aloohol  and  than  heptane  gave  black-elolet 
noedlaa,  a.p.  155-156°  . Lit.  160°  (98).  Water  can  alao  be  uaad  aa  a 


or>atalliaii^  aolv 


74. 


fcmad  bjr  tne  acetTlAtion  of  2.0Bla^ 
flucronoiie  In  hot  bonsoDO  vlth  an  a^ilrelant  annmt  of  acatle  aiA^drldo. 
QrTOtalUsatlon  fm  alcchol  gavo  brl^t  orango  noedlaB.  D.p.  230°  . 

Ut.  229-230°  (16B]. 

2.7^>tnc»tTl.^^-dl  B aropionitrUafluarona.  Ihia  na«  ce^ouod 
na  BTothaalaod  b;  adding  1.1  g.  of  aoTTlanltrlla  and  then  nvaral 
dropa  of  alootaoUe  aodlia  athaztda  to  a aalntlon  of  2.B  g.  of  2,7- 
diaeetylflaorem  In  20  al.  of  hoiUj^  nettqrl  Galladalaa.  1 dark  bloa 
oolor  waa  foraed  and  than  a or^taUlns  praclpltato  caaa  doan.  Qw 

to  the  ioB>^old  alrtoro.  The  rad-hrovn  proolpltate  van  ooUootod  on 
a Bachnar  fannal  and  iraahad  with  vatar.  Gr;stalliaatloD  frcaa  aootie 
aold  gaaa  oolorlaaa  orjatala  (ao-SSfl,  a.p.  272^73°  . Iflam,  but;! 
aloahol  or  asthyl  callowal^  oan  alao  ba  naad  aa  orTWtalliaii^  aol- 
awota.  Ihia  o^^ound  and  2,7-diacatyl  fluoram  havw  a purpla  flaoraa- 
oenca  in  aulfurio  acid  aolutlon. 

Inal.  Calod.  for 

2-(4'^>danth3^aMlnobaBaalaainplflBaraBa.  wv  od^ooxai 

waa  proparad  by  raflmciiig  1.$  g.  of  ^iaathylaninobenaaldohyda  with 
1.8  g.  of  a^jainofluoraiB  in  20  wl.  alcohol.  CrTEtaUlaatlcn  froa 
butyl  alcohol  and  than  xylana  gan  yallow  nlaroaryatala  in  TO-OSI 
yiaU,  w.p.  2U-212*  . 


=22^*^  ■ 


75. 

9.9^-fllflucgane  Baa  mada  bj  tbfl  oontroUad  dabydrogenatlcn  of 
fluorene  with  aiafis,  SrjisUlllEatlon  fbcB  bacsone  and  then  heptane 
gaoB  eolortoas  nsedlaa,  o.p.  247*  . Ut.  236"  (134),  247”  (234). 

2-(4'^ltfobenaenaanlfonrl^lj>o)fluofe».  Sila  nee  cceipouza] 
vaa  obtained  by  tha  aotlon  of  6.7  g,  of  p-nitrobenaoTBeulfonyl 
ohloride  on  5.4  g.  2-eaijiofluarena  In  30  nl.  p^idlna.  the  dark 
Tlolet  solution  was  ref Inxed  for  0. 5 hour  and  then  poured  Into  lee* 
sold  dilute  hydroohlorlc  sold,  Qryetalllaation  frca  aqiaous  acetio 
acid  and  than  benaane  gave  light  jellow  orjstala  (80-83),  B.p,  20S 
206*  to  a rad  liquid,  Iha  coi^aund  forwa  an  orange  solution  in  aloo- 
bolio  aodlUBt  hydroride. 

Inal.  Oaled.  for  K.  7.65.  Fomdi  «,  7.75. 

2- (lletliTW.filtrobenaeneeulfonirliMln«i)flocreae.  This  t»» 
ooBpound  was  synthesiaed  in  96%  yield  by  tha  procedure  used  for  tt» 
preparation  of  tha  aUQ-ltoeylaalnoflutranes.  ChTstalllaatloD  frca 
aloohol  gave  colorless  cottony  crystals,  a.p.  185°  . 

Inal.  caod.  for  CjgH^djO^Si  3,  8.42.  Found.  S.  8.40. 

PlbensQfuran.  The  Bastaan  t>odak  Co.  teohnioal  grade  pwoduct 
was  orystalllaed  twlos  frca  mthanol  and  than  twice  frca  hsram,  w.p. 
83-84*.  Idt.  87°  (90). 

3- Hltrodltenaofuran  was  prepared  by  the  nitration  of  dlienao- 
furan.  Oryetalllaatlon  frca  aleehol  and  then  haptam  gave  colorleaa 
oryatala,  n.p.  183°  . Idt.  181-182°  (40). 


3»ABlnodlbergoftiri 


P»ps 


of  3-nitrc 


ditemofwoni  CkTotalllfAtlon  £vm  dilute  aloobol  und  than  haptana 
geie  oolorlaaa  arjotalj,  a.p.  99*  . Lit,  94*  <90,129). 

>-4a»tTloii»o91b«aiofnr«B  was  tonaad  br  tho  scatylation  of  tba 
anijK  in  hot  beoaono  with  acstlc  atfiTdrlda.  ChTstalliaation  froa  alco- 
hol and  tbas  jQrlana  gan  oolorlaaa  crjatala,  B.p.  179-lSD*  . Lit.  179- 
lao*  (209). 

3,3'-*aodH«niofurtn  ma  proparad  by  the  rodurtlon  of  3-nitro- 
dibanaofbran  io  boiling  aigrl  alcohol  with  aodlun  aaylate.  lalloe 
cottony  nasdlaa  froa  eathja  calloaclTe  or  nltrotaanaona , a,p.  2S2*, 
wra  soluble  in  eulforie  add  to  a rlolat-rad  oolor.  Ut,  282*  (41). 

2-Wltro-3'—inodlbanaofuraB  was  foroed  by  hydrolyale  of  the 
acetyl  darlTotlve  in  a hot  nthyl  oalloaolte-hydrochlorio  acid  solu- 
tion. (hTetalllsatlon  froa  aathyl  alloeolae  and  tteu  ;iyla»  gais 

orange  naodlea,  ».p.  222-223®.  Ut.  222*  (41). 

2-mtro-3-«cetirl1n°dih«n.of'irtn  was  fonad  by  the  sltratlea 
7f  3-«atylaainodibsnsoftiran.  fellow  mdlee  were  obtaimd  froa 
aquaooe  acetio  acid  or  sathyl  aUaol™,  a.p,  194-195*  . Ut.  19&; 
205*  (1,  126). 

2,3-Pilnodibenaofuran  wan  prepared  by  rsduotlon  of  3-aaln^ 
2-adtrodUaaaofuran  in  hot  alcohol  with  a bydrodilorlc  acid  solatioB 
of  stannaua  chloride.  Colorlese  plates  were  fcmed  frca 
p.  166'  . Ut.  164-166*  (126). 


B>n«qfura(2,>-f)plMeljpol<.  Ibis  new  canpoujid  vaa  praparad  by 
adding  0.28  g.  aalanlw  diortria  te  a bet  aolation  of  0.6  g.  of  2,3- 
diaaijiodibaiiaofiiraii  in  30  ol.  metlunol.  Iba  raaulting  aolatioa  turnad 
rad  and  than  aftar  a atacrt  alolant  naatica,  tbs  alzturs  aalidlfiad  to 
a gaUmr  uah.  IhUoa  naadlaa  (0.36  g.  (£ii)  a«ra  obtalmd  froa 
nathanol.  a«p.  213^.  iha  cm^ound  dlaaolvaa  in  oonaantratad  aolftrio 
acid  to  a dark  troan-yalloif  color. 

Anal.  Calod.  for  Cj^^HjOSa!  N,  lfl.23.  PonnJt  H,  lfl.31. 

Dlbanaothlophana  naa  obtainad  ^ raaction  tetaaen  b^sbar^l, 
aultiir  and  aluairaiB  oblorida  at  high  tanparatiirs.  OTataUlaatlcai 
frcn  aleclicil,  aestio  acid  and  (ban  pantana  gars  eolorlsaa  naadlaa, 

B.p.  99*.  Ut.  99*(127). 

2-ffltrodltanaotbiothana  naa  famed  by  tba  nitration  of  dibeib- 
sothlopbana.  Tao  crystallisations  frcn  tensam  gaaa  yalloa  madlsa, 
B.p.  188-189*.  lit.  186-187*  (130).  Iha  caqxnind  oan  also  bs 
orTBtalllaad  free  alcohol  or  baptam. 

2-talnodi6anaotbieiheiie  was  formd  by  tba  reduction  of  2- 
nltrodlteBsothloiihaao  In  hot  acatlc  aeld  with  a conoantratad  hydro- 
chloric  acid  solution  of  atannaiis  ehlorida.  Cryatalllaation  fre* 
aquaoos  oloobol  and  then  haptana  gan  coln-lasa  iBsdlas,  B.p.  132- 
133*.  Ut.  125-126*1130). 


2-CarheUiapialnodlbanaethiothana.  mis  naw  co^Kiund  was  pro- 


parad  a pro 


slallar  to  that 


dlbsoHaelfOs^na  darlTitin,  CrTStaUlMtlon  froB  Bathanol  ard  ttias 
haptauB  gava  eolorlflaa  nafldlaa  (70$)«  iLp.  139'UO^* 

toal.  Oilod.  for  CijHjjNOjS:  K,  5.16.  foujrii  *,  5.13. 

DlboMothlgptiaiio-5-dloxliio  was  faraacl  lo  practloalljr  quantlta.* 
tile  yield  by  tha  oxidation  of  dibeniottaiopham  in  bot  aoetio  aold  irlUi 
JOi  hydro^n  poroxida.  ^Tstalllaatlon  frcn  alcohol  fare  colorlaaa 
naadlao,  B.p.  233-234'  . Ut.  233-234*  (120).  It  can  alao  I»  orye- 

acid. 

Dlbenaothiophepa-5-oxlda  vaa  fara«d  by  tha  oiddatlon  of  dlbenao- 
thlophana  elth  dilorina,  OryetalUaatian  frcv  bensana  ant  then  alcohol 
gave  large  oolwlaaa  needlaa,  B.p.  108-189  • . lit.  185-187  •(  55) . 

l-hltrodlfMorin  n[i».«i»-^^i»ldo  na  fonatd  by  tba  nitration  at 
dlbanaothiopbaoB-5-oxlda.  lao  CTyatalUaatloM  frcn  alochol  gave  tha 
pure  oe^KWnd,  B.p.  2UJ-211*  . lit.  209.5-ao.5°  (55). 

3-ialnodlbaiBetlilothene  »av  prepared  by  ttu  raduction  of  3- 
nitrodlianaotniophena-5-«lda.  Oyatalllaatlon  fron  dilute  alcohol 
and  than  heptane  gave  colorlaae  crystale,  n.p.  124-125 ».  lit.  121- 
122.5*{55). 

3-ieatylaeinBdiliaiaothloehana  waa  prepared  by  t)«  aoatylatlon 
of  the  aalna  In  baneena  altb  acetic  anhydride.  CryetalUeatloB  frco 
benaana  gave  colorleee  eryetale,  m.p.  199-200®  . 


lit.  196-197*  (55). 


Ihlg 


3«Caraetfio.'g«»inoHii»mo 
bf  addljig  13  g.  of  ethyl  dilorocerboneta  drqnrloe  to  a stirred  loe-oold 
solution  of  10  g.  3-aliudlbenzatliiO|diene  in  100  b1.  pyridine.  Hie 
adxture  was  stirred  an  additional  hour  and  then  poured  Into  dilute 
hydrochloric  aold.  1 yelloir  oil  precipitated  idiicb  aolidlfled  on 
Btanllng.  Crystallisation  frm  beptoj»  gate  oolorloee  oryetala  (30* 
85*),  B.p.  124-125*. 

inal.  Calod.  for  *’* 


by  refluxing  0.26  g.  of  2*sadjiodibsnsothlophese  In  4 ol.  alcohol  irltb 
0.15  d1.  of  banaoldehyde  for  15  nijiutes.  Solidification  took  place 

CryetalUsation  frco  aqueous  nthanol  gate  colorless  plates  (80-85*], 


Anal.  Calod.  for  3,  U.2.  Found:  3.  11.0. 

3-flsDaalsa]nndlbenaothlophens.  ihle  neiv  oog>ound  vas  propirod 
by  rafluxlng  0.3  g,  of  3-ealAodlbeneathio^ne  In  6 al.  of  alcohol 
iritb  0.15  Bil.  bensaldebyda  for  10  ulnutes.  lello*  crystals  (96*) 
wore  obtained,  i«.p.  lH-160*  . Qryotalllsatlon  froo  approiijsately 
120  b1.  hetene  gate  yellnr  needles,  n.p.  160^. 

Anal.  Calod.  for  0j_gHj^I(3i  S,  11.2.  FounJi  3,  U.l. 

3-(4'-01wathTlaa'nnheuealaiilno)diee«mothieehe».  Hiie  i»w 
oo^Mund  eaa  syntheelaed  tQ*  rafluxlng  fee  1 hour  0.4  g.  of  3-anlno- 


I 


dlbensothiopher 


p-d  ijss  tbylealno- 


i,  Tto  eryaUUiiatis 


^nzaldehycJa.  £xeeBa  iratsr  vaa  addad 
aettirl  calloaslva  ga«s  }eUcw  o'TStala  (SO-BSt),  a.p.  19J-196*. 

taal«  Caled.  for  3.  9.7D.  ?c«nai  3,  9.5. 

Dl-o-blBhemldlaelenlda  na  preparad  frca  a-aainoUpbenyl  Tla 
S-edlanooTapobiphaayl.  Sevaral  cryatalllaabLoiiB  froa  acatoiM  gava 
large  oanary  TaUoa  srTatals,  a.p.  101°.  Lit.  100-101’  (198). 

paenaeaBlaBOBbepe.  Tbe  broilnatlsn  o!  dl^-blplUDj'ldlaelao- 
Ida  gara  o-bi|ibes;rlaelBiiaafl  taronlda  whloh  aaa  rlj«-eloMd  to  dl- 
beaaoaaloDopbaiia  bjr  haat.  Taeuiit  diatmatlon  roUoaed  by  orjatal- 
liaatleo  trim  baxaao  gan  oolorlasa  orTatala,  a.p.  76-78*.  lit.  73° 
(198).  Tba  ceapeimi  aaa  aolubla  is  aulfurla  asid  to  a bloo  color. 

It  foFBOd  an  erango-ysllepa  picrata,  a.p.  128-U9'. 

IHbeiiaoaola»nhoiie-l-<Tr1i1a  woo  obtained  br  the  oxidation  of 
dlbeuoaalenophana  altb  paraoetlo  aold.  CrystalUtation  froa  nter 
and  drying  at  120°  oaemigbt  gave  colorlaaa  neodlao,  a.p.  233-234*. 
Ut.  a.p.  229-230’  (198). 

2.^itrodibanzQaolanophene.  ^la  paw  cc^ound  was  fomd  bp 
the  dropwlaa  addition  of  1.5  al.  of  ronlag  nitric  acid  (d.  1.5)  to  a 
atlrrod  aolutioa  of  3.4  g.  of  dibenaoaalaooidMM  In  20  nl.  acetic  acid 
kept  at  60-70°.  Within  aereral  nimtee  tha  clear  dark  polio*  aolutico 
had  aolidlflad  to  a joUo*  *uh.  Ibe  alxturo  *aa  cooled  to  20*  and 
then  flltared,  (iTatallleatlcn  fron  alcohol  Tioldad  1.6  g.  (40*>  of 
Ipetrooa  joUo*  naedlee.  n.p.  180°.  Oic  ccagioorki  diaecElcod  In  con- 
centrated enlfnric  aold  with  a light  polio*  color  nhich  turned  rod 


31. 

on  beating. 

Anal.  Calcd.  tar  Ci2K.,fl023t  i C,  S.Sgj  R,  R.»)  R,  5.07. 
Founli  C,  S2.23t  3.  2.S&}  N.  S.OB. 

2-AnlaodlhaDaoaalapophaiia.  Ihia  new  occiponnd  was  STntnaslaad 
by  tbs  addition  of  a aolutloi  of  16.5  g.  hTdratod  atazmoua  ohlorids  In 
90  al.  conosntratod  h^odilarlc  acid  to  a eolation  of  3.6  g.  of  2^tro- 
ditenaosalsDopIisna  la  90  al.  acetic  acid.  Qie  alxtare  waa  reflmad 
senral  taours.  aie  colcrlesa  auapsoeion  was  cooled  anl  ttMn  filtered. 

To  a stirred  suspanslon  of  tbs  OTStals  Iji  cold  water,  aiaiontini  bTdroit- 
Ide  was  added  until  tbe  alxture  was  definitely  aUcalliM.  CTTstalllsa- 
tion  frca  hexane  gate  2.5  g.  (784)  of  colorless  CTystals,  B.p.  99*. 

Ibe  ooBpoucd  was  soluble  In  sulfuric  add  to  a blue  oolcw. 

And.  Calcd.  for  C^RqNSai  H,  5.69.  Pound!  H,  5.77. 

2-Aoetd»l«odlbenaoeelaoocheiii.  Ihls  new  ceag>ouDd  was  -d- 
by  adding  0.2  nl.  aoatie  anhydride  to  a hot  aolutlon  of  0.5  g.  of 
2*aaiiiodibeiiioaalenonbraa  in  10  nl.  benaaua.  In  a few  nlnutes  tlis  solu- 
tion aoUdlflsd.  After  seweral  hours  standing,  tba  alxture  was  filter- 
ed. CUsteolng  colorless  nsadles,  nsltli^  et  181-132;  were  obtalnd. 
Addition. of  bextns  to  the  oothor  liquid  gate  Dore  juroduot.  A total 
yield  of  0.54  g.  (92f)  was  obtained.  OystaUlaatlon  fr<s  hsptau- 

In  sulfuric  acid  to  a blue  color. 

taal.  Calcd.  for  0i4KnlKSei  V,  4.36)  Ss,  27.4.  Found! 

F,  4.32)  Ss,  27.4. 


otm  caqi 

prewired  t7  addiig  1.2  nl,  of  eth/1  ohlarBoarboiiAta  ts  «n 
soluelon  2.0  g.  or  2iKlj)sdlt«uoMlaiwpb«iia  la  40  al.  pjfri.'lliw. 
Ut»T  am  honr  at  040*,  exoaas  oold  dilnta  bydrooblorlii  aeU  vas 
addad.  Ibla  Bixtim  was  allmed  to  ataad  fee  eanral  bcpura  at  root 
tai^ratuia  oo  aa  to  alloa  the  oil  to  aolidify-  Cryttalllaatlon  fren 
haxajie  gate  aolcelaaa  matted  aaddlaa,  B.p.  141*.  lha  cc^ovid  aaa 
BoloUe  in  coDoastratad  aulforlc  aoid  to  a blaa  oolor. 

anal.  Calod,  for  M,  4.40{  Sa,  24.B.  fovoidi 

N,  4.491  3a.  24.7. 


2*Banft'*^lwlilanaoaalanoBhaf.  Qiia  nee  coiqiound  was  pra* 
pared  py  adding  0.2  el.  bonaaldohyda  to  a aolutioa  of  0.4  g.  of 
2-Hlnodlbaaaoaalaospfaaaa  In  10  bI.  alotdial.  Iba  oixtvn  waa  raflund 
for  one  boor.  Izoaaa  eater  eaa  added,  Oryatalliaatlon  froa  aqueooa 
wthyl  oaUoaolea  gave  jellmrlah  plataa  (SS^X),  e.p.  133*.  Iba 
ocagKnmi  eaa  salable  is  aulfnrio  aold  to  a yelloe,  obaaglsg  to  eraen, 

anal.  Calad.  for  Ci9Bi3KSai  Sa,  23.7.  Foimii  Sa,  23.5. 

2.>01»etlirt-3-liejOBa-2.5-jlol  eaa  prepared  by  a Bodlfioatlca 
of  tba  procadioe  of  Kaaarian  (164). 

To  a atirred  aolotim  of  112  g.  of  potaaslua  hydroxi^  is  340  al«i 
of  other,  200  g,  of  caloltn  oarbida  eaa  added.  To  thie  ooolad  (040*) 
and  atirred  airture,  116  g.  of  aoatODa  eaa  added  dropelaa  (I  hour). 

Sia  tai^ratora  eaa  allmad  to  rlaa  to  ram  tas^aratura  Alla  tba 


I 


nia  Telloir ' 


I to  otaid  OKrnlglit  tt  rocn  tei^oraturo.  At  thtii  point  It  bad  aoUdl- 

flad  anl  waa  rad-brown  In  oolcr.  Two  hmairod  of  loo  waa  added  and 
tbe  solid  was  broban  Bun  tho  lca-«old  nlztiira  wan  stirred  for  ons 
hour  and  finally  poured  Into  a 4 liter  stainless  stool  bealoar*  Hhlla 
stirring  tbe  yellow  alxturo  by  band,  dry  loe  (660  15  boIsb)  was 

added  In  saall  plaosa.  Ihe  Eknnrs  soon  soUdiflad.  Etbar  (103-200  al.) 
waa  added,  Ibe  contents  were  than  thoroughly  stirred.  Bte  aUiar  waa 
decanted  Intc  a liter  ^leneyer  flask  contslnlng  anbylrous  calciun 
chlorids.  Biis  process  was  rapaated  until  2 liters  of  ctbsr  had  bsan 
thus  used.  Bie  ether  solutions  wurs  left  owemlnht  to  dry  and  then 
dlstlUsd  off,  A trowa  oil  was  obtained,  Ibe  oil  was  fWaotionally 
dlstUlnd  unlar  a raouua.  Bio  fraction  bcUlng  at  65-135 'under  1-2 
BBi,  pressurs  was  coUacted.  three  hundred  al,  of  cold  pentane  was 
added  to  this  half  crystallined  mixture,  Bia  oolcrloas  cTystals 
were  eoUseted  and  rlnaed  with  cold  pentane.  Ibe  yield  of  product, 
nsltlng  at  95^  , was  49  g*  Bis  cenpouod  can  ba  crystalllsad  frcsi 
baptans,  benaene,  tolnsne,  i^leiie,  carbcai  tetraohlorida  or  chlorefora, 

I lbs  dltensoate,  a new  eoqiauad,  was  prepared  by  tbs  dr^wise 

addition  of  2,9  g,  (0,02  aole]  of  benso^  nhi—idw  to  a stirred  solu- 
I tltt  of  1,62  g.  (0.01  Bola)  of  the  abon  Bantlsmd  dial  in  5 al.  of 

pyridine.  Bis  dibonsoate  salted  at  U2-113°  after  arystalUnaticn 
free  alcohol. 

Anal.  Oalod.  for  OuHojO^i  0,  75.4!  H,  6.29.  roimdi 
0,  75.5!  B,  6.30. 

I 


I 


I 


S.i-DltthYl-1.  Wi«xjdl»M-3-TB»  was  pr»par»d  'oj  the  aethwi  of 
latobeU  and  Uarvel  (2U). 

;,;-Dtrh«pl-3^i«]enie-a.»^iol.  Die  gaaa  pcondm  ns  foUoead 
as  fcT  the  preparation  of  2,  *— diiB3t}i7l*3'4iea7iie-2j  d-diolj  except  for 
the  foUoirlng  ndifloatioofl*  Instead  of  acetcos#  240  g»  (2  Boles)  of 
aoetepheooae  was  used.  Ihe  reaotloa  took  place  raedll7  at  rooB  te»- 
peratura  hut  nuld  not  talas  pOace  to  ai^  great  extent  at  0*1D^.  The 
e^r  extract  of  the  reaction  Blxture  cootainsd  a large  aiaount  of  a 
TBlloir  preolpltate  of  the  higher  aeltlag  stereolacBsr.  To  the  re- 
aldual  derk  oil  obtaliBd  after  the  ether  ras  dlstUlad  off,  200-300 
nl.  of  pentane  waa  added.  The  olxture  waa  alloeed  to  atand  overaltht. 
It  was  than  filtered  and  nahad  with  pentane.  The  Tleld  of  jfelloir 
product  Baa  13049  g.  (49-360.  OTstalllaatlon  frcn  2250  al.  of 
xylane  (Dvoo)  gave  120-140  g,  (43-530  of  oolorleae  oryetala  salting 
at  124-153*  after  waahlj^  with  pontans.  Dlls  Is  a alxture  of  the  tvo 
stereolaoBare.  Diay  oen  be  separated  by  fraotlcaal  orystelUsetlon 
free  ether  Into  eo  'ethar-lnsoluhle ' produot  salting  at  164.0-163.5* 
and  an  ethar-eolubls  Iscoer  siting  at  L24-127’(101).  Both  of  the 

2.5-Dliiieigl-1.3-hetidlene-3-i«e.  The  procedure  na  patterned 
after  that  of  2,3-llaath7l-l,3-diexadlena-3-7ne.  dieters  na 

prepaied  by  refluxing  2, 544fcaivl-3-haxy»-2, 5-dlnl  (s.p.  124-155*) 
(47.9  g.,  O.IS  sole)  end  500  H.  of  60X  (dioeidiiirle  aold  for  90  alnirtea. 
Dian  the  alxture  me  cooled.  The  phoaphorlo  sold  na  poured  off  end 
the  red-hrosn,  brittle,  reslnoua  natarlal  ns  Bashed  by  decantation 


iitral.  Ilils  Mterlal 


Is  about  ISO  ol.  of  boUlsg  bsnune  (Darso)  and  fUtarad.  On  cooling, 
about  10  g.  [US)  of  jalloa  naedlaa  mra  bbtalnod.  IIirBa  ciTitalliM- 
ticaiB  frca  x/leoa  gaao  light  yoLlaa  naodlaa,  B.p,  240*.  Iba  ooeaMcnd 
van  aolubla  is  ohlorofoni,  carbon  tetrachlorida  and  aoatophanona,  and 
imolnbla  In  aloobol  and  aoetcma. 

Anal.  Oalcd.  for  CxbBj^i  C,  91.9|  B,  6.1.  Found)  C, 

93,6*1  B,  6.1, 

l.l'-DloTcldha3ag>olaoatrlapa.  than  tha  aana  procedure  waa 
need  for  tba  preparation  of  tbia  coa^ocnd  aa  for  2,5-iiBetb}l-3^iaa^> 
2,3^1inl,  a ylald  of  23*301  of  product  naa  obtained.  Sia  procedure  of 
Scbaartzaan  (271)  gave  a higher  yield.  ^ c^sound  waa  aoluble  in 
aoetio  aold,  benaese,  ether,  acatcna,  alcohol  and  boiling  heptane. 

One  g,  of  tha  aubetance  waa  aoluble  in  approxiaately  123  al.  of  boil* 
ing  water.  It  fonaad  a red.^llow  aolutlm  In  concentrated  eulfurlc 
acid.  FrcB  aqueoue  acetic  aoid,  water  or  bepta»  white  naedlee 
wore  obtained,  lup.  109*UO*.  Ut.  1D9-U0°(271).  1 byproduct, 
^16^^>  obtained  with  tba  foUowlsg  asthod.  Is  tha  first 

procedure  after  tha  ether  extraction  the  sushy  rsaldue  wae  filtered. 

Ihe  residue  was  suspended  in  ZM-400  Bl.  of  aeetoiu  anl  stirred  vig- 
orously. Die  aijcturs  was  filtered.  lbs  filtrate  waa  adchd  to  2 liters 
^ water  end  alined  to  stand  ovemlght.  Dm  preelpltsta  was  orywM- 
lleed  fT(a  aoetio  aold.  Fran  2 eoles  of  oyolohaxaseee  aigwozdnetely 
3-12  g.  of  ataite  needles  mltii^  at  1?7-18S*  aara  obtalmd,  Uai^ 
Sobwarttaas's  prooedura  In  preparing  the  aoetj^ans  glycol  It  was 


36, 

fdoski  thst  ahen  tba  benMDd  lajar  vas  aTi^orated  earafuUr,  the  eeae 
eceipDand  was  obtslMd  naltijig  at  135-136  , lha  co^ouad  was  not  nh7 
aolvibla  In  sold  athar  nr  hot  rater  but  was  aolubla  In  bansase  or  acetic 
acU,  It  loniad  a ^Uo*  solution  in  oonoentratad  ecUurlc  acid.  CB 
reaction  with  benzoil  cfalorlda  an)  pKldlna  It  was  raoovarad  unahangad; 
on  raaatlon  with  2,4-dJnltropbanrlb7draalna  011I7  etarting  products  ware 
laalatad.  Refluxing  00a  gran  of  this  oo^aund  for  one  hour  with  SO  nl. 

aaoimt  of  aotelass  oil  could  he  aaparatad  bj  atan  diatlUatlon. 

Thia  latter  product  has  not  been  further  Ixrreatlgated  as  set. 

Anal.  Calcd.  for  dufinfin  C.  77.42;  B,  9.63;  lul.  wt. 

243.  Pound!  C,  77.9;  B(  9.31;  nol.  wt.  <Rest,uslng  omfbta),  2S3. 

l.l'-oicTulqheianrlacetrlane  was  prepared  bp  dahpdraticn  with 
40J  sulfurls  wold  (271)  or  potasalus  blsulfata  (222). 

BalainUa.  filghty  al.  (1.13  nola)  of  pyrrole  In  200  wl.  of 
ether  was  added  dropwlae  orar  three  hours  to  a stirred  cool  eolutlcn 

trated  aulfurlo  sold.  Itie  nlztura  was  stirred  rlguroualp  with  209-300 
nl.  of  ether  at  a tine  an)  then  tba  ether  leper,  which  ocntalned  the 
aelelalda,  was  drawn  off.  Uie  operation  was  repeated  until  a snail 

glass.  The  dried  ether  ertraot  was  dletlUsd  until  caily  a 100  al,  of 
sther  solution  rsaalnsd.  This  rseldual  solution  was  alloeed  to  srapo- 
rats  to  drTnsas  In  the  air.  The  blaoklah  rssldM  (13-20  g.)  was  ra- 
crratslUnsd  twloe  frcn  a nlxturs  of  ethyl  eostste  an)  haptam  (Daroo) 


and  finally  oryatalliMd 


bapbanss  Apprcxlaataly  ^10  g«  (5*9^) 


of  oolwlaaa  nBadlaa  mra  obiainsd  niltljig  at  93.$-94«S*.  Lit.  93* 
(233).  Uflialaida  ia  aolabla  in  ethar.  acetooa.  iratar«  ethyl  acetate, 
alcohol  attl  chloroforB.  It  ia  not  vary  soluble  in  benseM  cc  heptane 
and  ia  Boderately  eolcble  in  hot  carbon  tetrachlorlite  and  eolubla  to 
a ali£bt  extent  in  bailing  beptine. 

9.1X)-t>Uiriroanthraaena-9.1l)-eBdo— a cca> 
pound,  eryatalliaad  in  a praotically  quantltatln  yield  aa  colorless 
crystals  freaks  solution  of  1.0  g,  esthracou  aul  0.6  g.  — 
in  6 al.  of  xylans  ablch  bad  been  gently  refluxed  for  two  to  three 
Blnates.  After  plunging  in  a bath  at  320*  It  nltad  at  327-329*. 

It  can  ba  cryetalllsad  free  aqaeoua  natliyl  callosolre  or  xylara. 

Anal.  Calod.  for  CigliijHOj:  H,  5,09.  Poundi  *,  5,29, 

3,fr^lMthrl-3.^ndano-li2.3.&-betr^^frCBbUialinl^l  a nee 
cc^xnmd,  wae  obtained  in  a quantitatiTB  ylald  as  colcrless  plates, 
a.p.  116-117*,  idioD  2.4  g.  (0.025  nolas)  of  freshly  distilled  2,  Wl- 
nsthylfursn  ns  added  to  sn  ios-  eold  solution  of  1.94  g.  (0.02  sols) 
of  Bslsijcida  ia  10  al  of  ather. 

Anal.  Calod.  lar  OjoHuSOji  »,  7.25,  Foundi  S,  7.34, 

a6a7a.lal2e-tstradeoahjdro<iliry»aoa-5.6.11.12-4atraoir»-^«-<a-. 

This  nos  ei:^>ouid  na  synthsaiaed  by  the  reaction  of  1.0  g.  (0.01  ools) 
of  oalalalda  with  1.0  g.  (0.0053  nole)  l.l'-dicyelahaxsaylsoetylsne  la 
15  al.  ^lene.  4 few  oryatals  of  hydroqulnone  enre  added  and  tha 


On  cooling  and  filtarii^ 
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eUtlm  Canetmt 


I«  Vmg«7.  file  b«0ie  dLsaocimtloc  oonstanta  of  bu?  Jllgfatlr 
aolubSj  eo^ounda  bai«  not  been  datwlnad  beeiiaaa  of  tbo  ozporlBon* 
U1  dUfiooltioa  Is  ^iplylsg  ttia  usual  tltrotioo  or  alaotrosotln- 

taton  oara  of  117  flasaer  at  al  (114) « sho  haaa  calculated  dlaacoia- 
tioo  ooMtanta  of  soak  adde  and  baaaa  frv  tba  oltrairiolat  apaotra. 
FUrthar  dataila  os  tha  aatbod  ban  baas  glaan  Sager  and  Sinara 
(262). 

Iba  oaloulatlon  of  tba  baalo  abraagth  la  soda  aa  foUsoa  — 


* ■ WW'bh''" 

?a  6 la  tha  optical  daoaitj,  kg  la  tba  apeclfic  axtlsotics  of  tt 
1 bass  at  a oolv  ooncastrablco,  ^ ^ apadfic  ax- 


tlsoticai  of  tba  salt  at 
length  of  tba  path  of  1 


t through  tba  aolutlon.  It  foUcara  frm 


tba  pE  detATBiHAtlaia. 


169. 


9.  CAlculAtlon . In  the  dateniiihtlon  of  the  pKe  of  the  eso 


8g  U the  eptloel  denelty  of  » 50*  elooholio  0.01  K eodiu*  hydraxUe 
solution  of  the  dfe,  E,  Is  the  optioil  density  of  the  50*  alooholle 
solution  of  the  dps  et  B pib  ulth  e nuBBTioal  nlue  clou  to  the  pKa 
of  the  dye,  end  1*  the  optioel  denolty  of  a SO*  alochnllo  1 If 
bydroohlorie  Bold  aolutlon. 

for  ax^jle,  the  pXa  of  4-oeth^thylaiBliioeiobensenB  vaa  oel* 
eulated  at  a new  length  of  3900  in  the  foUwrJag  nannor.  eua 
0.816,  B,<0.005  H Ha)  use  0.446  and  Sjg^uos  6.019.  fts*  fl*.  75 


= 2.64  - 0.06  = 2.58 

Tables  TIT  and  Tm  shew  ease  of  the  typical  values  obtained  fm  the 


4.  Plotting  of  Spectral  Ourvee.  Pea*  each  aeo  dye,  spectral 
4e  a cheelc  the  0.01  H RCl  oum  was  repeated  on  a new  solntim  or  nee 


the  optical 


17U 


B pb  S 4^IEinCiaiUUIl)QlZCSE:NZ?H 


1 


AaciimsT  BiCBiaB 


195. 


A,  DlffTantlatlJg  Color  Tegt  for  yinaroPB  DerlTatlTOfl 

la  1929  Ibltlaiid  and  Taetair  1193)  rsasiad  fluanae  with  aoetaa 
la  the  proseace  of  potaasLuB  to  obtala  a ctapotmd  ahich 

aDal^aed  for  and  aaltad  at  76-78^.  yoara  latar>  Traaca, 

Ualtlaal  and  Turoar  (115)  provad  tbs  atructara  of  tiila  coQ>ound  to  te 
aatbyl  6-9-fluoraa7l-B4athyl-i>.prcip)rl  katcna.  Iba  antbora  raportad 
that  a dark  blua-groao  cols'  nae  fonad  la  nactlon.  PluoraPe 
vaa  alao  condanaad  irltb  Baaityl  ccdde  la  the  prasanca  of  potaaaiu 
hydroxida  to  glia  tha  aasa  coatiouskl  la  poorar  ylald.  Agaia  a graaa 
cols  iraa  obtalaad.  Sila  cols  could  bava  baan  duo  to  raactls  s 
the  flooraaa  aolaeula  s to  l^sitlaa.  It  vaa  fouad  la  our  labo.- 
ratsy  that  tba  fonaation  of  cols  vaa  dna  to  lataraotion  on  tbe 

It  la  prcbabla  that  tha  9-  poaitlop  la  flusaoa  la  tbi  poaltls 
attaelad,  fs  olactroMttraatlag  groopa  la  tbe  2-  poaitlxm  aativata 
tha  9*  poaltloa  az»d  do  not  biadar  tha  cols  toatj  vhii»  alactroa- 
rapalUag  ipraipa  la  tha  2-  poaltlco  vhlch  dcaetlyata  tba  9>  poaltloa 

Ilia  raaetloo  of  flusaae  espourria  vltb  aootou  la  tdia  praaenca 
of  alkali  arrangaa  fluoram  darlTativas  lato  thraa  dlatlact  groupa. 
la  tha  firat  group  art  Includad  fluorona  Itaalf,  anl  flusam  dariva- 


otlag  groiqi  la  tha  2-  poaltlcn,  Ilaa 


IW. 


FUUXBIC  iNP  AXUCCS 


color 

U«tit  yalloT 


fUCRSS  IERI7ATrSS 


ElflOtron-atCTMtlj* 


2-Oilaroniior«n 

2-Nitroriuann 

2*Nitro*7-chlcrofluca«m 


E-Nlbro-V-feenicrUlaann 
2,7-nAest7lfluoraiB 
2, 2 ■ -Oinuareiq'lJas  t on 


2-nnmraaUacml»B  ohlor: 
2*Asliioflaaran 
2-*ioeto3Qfluoren 
2-Dlj»tl>7la&UMflaonm 


I^Q7l-2-fla«oiiylCtfbljMl 
RMi^-2>flumi7l-S-9l>oii7lUiloe«rblael 
2- ( 4 ' -one  tbrlalno^Orluo ) fluaron 
2-(4'-tfitrobeQMneul/or7laiJio)nuoren 


broexiieh 

3«Uov 
llfht  pljik 
Ughb  pljilc 
pellow 
pljik 

■bite  ppt« 
brovnlflh 


IH— h 

pellnleb 

bmnleb 


TABg.  n 


Ckapounl 


2-(o-^^bQigpteQio7l)flutf«Dfl 
Fluer«»^-«ulfocic  ftcid 
2-(4*^tr'3ro]9tenMlMliie)fluar«m 
2-»(2',4'"013^iroxyb<nM2jal3w)fliicr»i» 


wtalta  ppt« 
pifllc 

JBllem  ppt. 


TiBB  ni 

onpaiKis  WITH  no  ku  Bucisi«i-4rRACn)i3  orotps 


CcOar  with  oleoaol 


of  oeUlo  hTdroger 


203. 

B.  mela-ilder  HaaotloM  of 

D>t«rain>tl«i  at  tha  spatial  cofitl«uratloa  at  aatorall]'  oemir- 
ring  ani  ajuthatic  etaroida  Ij  a phobias  lAlefa  raqalraa  RDofa  turtbar 
rasaaroh  beta»  a aatiatactor^  aetbod  for  aabartalnlag  tba  struetbra 
of  tbasa  coipounda  cao  be  dasalopad.  Iba  aathoda  in  usa  auttar  tpoB 

tba  irsbabla  fovilaa  at  aanr  atarolda, 

Bhaa  two  earboi^l,  bydrcjQrl  or  acino  groapa  art  da  and  adja* 
cant  thajr  raadllj  torn  a nav  rlngj  thua  proving  thair  ralationahlp. 
Bom  alallar  eethod  Ij  naadad  idian  tbaaa  gronpa  are  nora  dlatant  trm 


Lot&inghaoa  (191)  baa  ahovn  that  thia  typa  ot  raactloa  la 


In  1940  Butai  Oaddla,  Bata  and  Qavia  (61)  haaUd  2j  B-diaathrl- 
l-Mienadlana-3-pie  wltta  aalalo  aidiydrlda  and  obtained  l,5-)lmth7l- 
2>3i4j6,7,B-haxah3rdronapbtbalam-3,4,7,3^ta‘aoarboz7lii:  aold  Hd.rtiy 
drlda.  Blailarly,  Joabalj  Bata  and  KaUnan  (162)  by  raastli«  1,1'- 
dlOTclobaxasylaeatylana  altb  aalalo  anbydrlda  obtalmd  tatradaaabTdro- 
ehrTOana-JjbiU.U-Utraombo^llc  add  dlanbjdrlda.  It  aaa  not  da- 
taralnad  abatbar  tba  anhydrlda  groiQsa  aara  ola  or  traxa. 


dlanophlla 


204. 


lUi  a dl«D7D9>  a rlag  eloaure  aould  probably  ba  affaoted 
la  ara  aetlaa  E^crapa  of  tha  aildoat  and  a potonabh7laiB 
tj  foralBg  a Ljt~tx1.righauH  tjpa  fluapoapd. 


dianophUaa  aa  aorclalnj  acrjLooltrila  or  cvobonle  aold  wltb  dlanTwa. 
Id  thla  reapact  Buta  and  Jcahel  {42)  ivara  imabla  to  add  atbTlaiB  to 


It  asa  finally  dacidad  to  InoaatlEata  aa  a dianophlla 

in  tha  Dlala-41dar  reaction  with  dlaiTziea,  lha  d^tasaiua  Bait  of  tha 
adduct  could  Umd,  concalTablyf  ha  raaotad  with  a poIysBthylana  di» 
halide  to  fora  a large  ring  co^>ouDd.  If  the  two  dlearbcodjaldea  ware 
clat  faaisr  mihylana  groupa  would  be  aaceaoarT  in  tha  fOTBatioD  of  the 
large  ring  than  In  tba  caae  where  thaaa  groupa  were  trans  to  aaoh  other. 

In  tha  fomation  of  lil'-licyclohaitanolaeaCylana  an  Inolnhla 
by-product  waa  obtained.  Analyaea  and  solacolar  might  da  tarwlnatlona 
Indleatod  tha  ccvpounl  to  ba  *o  tha  l-oycl<*o»iiol4atjlai» 

type  of  CEEpcuid  la  a iouwm  by-product  in  tiw  Kaaarian  ayntlsalai  it  la 
beliored  that  nay  be  a dinar  of  I^yulaheawnelaratylane. 

Tuot  and  Cuywrd  {291)  attainted  to  prepara  tha  dlanyna  froa 
2,5-dlphflnrl-J-haayaa^,5-diol.  Biey  foraid  that  tha  did  waa  wary 
aonsltlwe  to  aolda]  only  raolna  mra  obtained,  ¥a  obtained  2,5- 
dlphaurt-l.S-haxadlana-J-yaa  In  poor  yield  by  dehydration  in  an  Imrt 


>*h1n<w<da  waa  prepared  by  a nodifioation  of  the  proooduTo  of 
r and  Cattadiwi  {235).  SlcBjulat  and  Winslow  {36)  and  B^ey 


205. 


<144),  *BT»  suoo»safnl  in  Irlnglng  •boM  Ito  raactlm  aith  cynlopsn- 
tadlniB.  A eo^arison  of  aalsic  arhydrida  and  nalaijaide  saonad  to 
[uma  as  Uia  iwre  sstito  dlssophils.  Far  exai^ls,  astbroeana 

reflaxad  vlth  nalaie  ad^ydrlda  in  xylene  for  flftaan  aliiutea  gate  a 
quantltatlea  yield  of  the  addnot  as  rspcrtsd  by  Clar  (30) , iihile  the 
reaotioa  of  aathraoem  with  ■mtsHrrtda  Is  boiling  j^lane  gate  a wlolect 
axotheraia  reaction  after  two  ainutea  of  refluxing. 

When  oalelo  aidiyiride  was  raaotad  with  2, 5-dliisthylfuran  in  dry 

stanlli«  (£0).  for  the  sase  reaction  with  aaleislds,  eryetala  started 
to  separata  imedlately.  In  all  oases,  boeerer,  a practically  qaantl- 
tatise  yield  of  addnet  was  obtainsd. 


Qila  atldenca  of  tbs  reactlTity  of  mB^a^a^Al  auggosted  that  It 
Bight  ha  aultable  for  onr  purpose.  It  is  of  course  lass  daalrabls 
than  a nonobasic  co^wmid.  lha  acidic  hydrogeo  attached  to  tbs  nitro- 
gen, hcmvsr,  offers  an  uneguiroeal  aetbod  of  linking  tba  opposlta  eldea 


umucceasfol  attss^to  tc  eondecefl  noiubasla  dlanopiiilao  that  tlm  did 
not  pertilt  tha  author  to  oarry  out  axperiaonta  to  Join  Iho  nitrogena 
and  brldga  tha  aoLaoula.  Iha  (^eat  raaetinty  of  »nia<iHA>  shonld  — 
It  rar;  uaaful  In  tba  Diela-Uder  reaotloiu 


Cq^toujld 

PlparUlJM 

S-teiAopTrldiiM 

4,6-&latlirl*3HBiAOpyrldin* 

2,4,&''!tll3ro«ouilll» 

2-4aiao^'M^troblpheivl 

g-ihiInftbiTiftflryl 

HBZJMUx^lamdlAim 

ifettylanUl/T 

o-TeloldlM 

WatftjlethyliinlUm 

IMathrUniliM 

littliylbaDiylAnillrM 

lf3,'7-^ibraao-2-ealj3onuoreno 

2-Aain^>-^oaodLbaiaoUilopfaaaa 


7»Uo. 

brl^b 
li«ht  yeUnt 
faint  yvUcm 
3«llo«r 
faijit  ynllow 
faint  7«lIo* 

faint  jtBUoii 
faint  yallov 
colorlaea 


TUB  m 

auBONTL  amcRiRS  hhish  hsici  with 

2-UOHCFLUCfEIS  IN  FIRIDOE  TO  CI1K  THE  U}IOl  TB3T 


dlbeiBOwlanophaM,  ?U-  ».  teouEht  “t  ««  ><iitrr«ir- 

tiuiol*,  2-nltrodlb»a*othl<iib9ii»  Mui  nltrodll»ii»oMl*ooptoM  -wre 

laMpectral.  In  addition.  It  »a»  fouirf  that  »hUa  3-aBinodlbsnao- 
thiophaM,  Pl«.  47,  was  not  latwpsetra  with  aalnodibeniosBlsnopheM, 
PI*.  54,  tha  a-lsmr,  PI*.  47,  was  laoapwotral.  Siwi-larly  3-o«r- 
faathoaTiHtlnodibansothiophere,  PI*.  49,  was  not  Isoopeotrai  with  oar* 
hetionyaMiooditenaosslonopharB,  FI*.  53,  whUs  tha  2-Iataar,  PI*.  53, 
was  laospaotral.  If  nitration  of  dlbanaosalsnopbeoa  would  hatw  takan 
place  In  tha  3*pceltlon,  the  apsotra  of  the  nltro  coa*»und  would  haia 

thloptem.  Dm  anaotral  curws  would  bare  raaaablad  tbo  cur  to  of  4- 
nltrobiphaopl  as  do  the  ourves  of  3-oitrodlhanaofuran  and  2.«itro- 
fluoran.  Fig.  41.  If  nitration  had  taken  place  in  tha  1-pooltlon, 
tha  nltro  co^,Oiiit]  and  the  darl^  oonpounda  (aapeclallp  tha  car* 
tetboaTnlne)  would  bavo  abeam  a definite  atorlo  effect  aa  coi^arad 
to  2-oitrodibBnaothiophano  aid  lla  dorivatlwaa  Inatead  of  roseiiilljig 
ttea  opaotrallp.  Sooe  of  these  facta  are  ahwn  In  Table  XTIX.  lima, 
the  |ffoof  la  conaluelTe  that  nitration  of  dlbenaoeelanophona  *lTea  2* 
nltrodlbenaoaelenopbane, 

nia  nitration  of  4.ciirbetbQnpwadno«p*terphanpl  gase  gllatenin* 
orai^*rDlIow  crpwtala  that  analjaed  fer  a eonmltro  d^arbethaq* 

pared  with  3-nltro.^-eoet7laBlnobipher^  and  2-nitro-l-oarbatboa7* 
asinobenaana  in  FI*.  4.  Ccaparlaon  of  thla  aequenoa  and  tha  o-nltr^ 
aeiTTi  aaquenoo  in  Pi*.  5 with  Uu  p anlTie  hnologna  aaquanca  of  Fi*.  3 


9hc«9  clearly  bhat  a new  loir  amrify  band  haa  baea  fonad  ia  the  altra 
ooinpoiizida.  Ihia  band  ia  of  only  sodaraba  inbanalty  becauao  of  tba 
ortbo  affaot.  In  p-nitroanlnaa  thia  baxvi  ia  of  hlfber  intaitflty  and 
loaar  nya  langth,  a»g.,  4*nltroanilina, A 772|  lo(£4«I8  {26S), 
2-aljio-7-Ditro.'liiorana,  A400,  log£4.25  (Pl«.  33)  and  4'nltr»- 
aBi^laalna , A 378,  logs.  4i20  (275)>  Troa  a study  of  tbeaa  homologuB 
aaquanoaa,  lb  le  ^parent  that  bbo  emi  ooe^ounl  ia  3^iibro-4-<ar- 
ba  bho^ranlno-^tarTdia  ayl  • 

'Hie  reaction  of  aarylonitpila  with  2,7-dlacetyIfluoram  gam 
cOlorlasa  crystals  nBltiog  at  272-3*  . Qu  aasl^noont  of  abmoture 
for  the  nan  co^)ound  is  based  on  the  foUovizig  facta.  If  tha  aoebyl 
grnpa  la  2,7-dlaoetylrluoren9  had  been  attaokad,  it  is  probable  that 
3 or  6 Bolas  of  acryleiiiaUa  ttosld  ban  bean  added  to  tho  aolacale, 
for  an  exaednation  of  tha  literature  reveals  that  in  the  karyrn 
cyanoethylation  rsaotions,  the  aeetja  gro\9  aleays  adda  three  soles 
of  aerylonltrlla  (37),  hoeever,  analyeis  has  shoni  that  under  the 
conditions  of  tha  experljBnt  2,7-dUoatylflumm  adds  only  2 soles 
of  acryloaitrilo,  as  does  fluorena  (56),  Die  reaction  of  fluorets 
nth. acrylonitrile  gina  bls-9,7-(2-oyaDcethyl)fliicm»,  As  tha  two 
acetyl  crome  in  2,7«Uaoetyin.uarene  nould  oause  the  sothylena  group 
in  the  9-poaltloo  to  be  such  sore  aotlvo  than  it  is  in  flucren,  it  Is 
only  raesonabls  to  halievo  Chat  the  9-I’OSltlon  naa  attaoSced  In  the 
dlaoatyl  ooapound.  On  this  basia  tha  atruoture  tentatively  aaalgrad 
the  new  ocB^ound  is  2,7-diaoetyL-9,9-dl-0-proplonitrileflucram, 


o!  the  rvaalunt 


pTrliBldlus,  pjrlflnaijig  and  pjTasira,  liia  afftet 
D aleotronis  intaraetloiB  ij  twofold,  (a)  Aaotonioae  Is  a mry  wealc 
bas«(5).  (b)  It's  absorption  spectra  sham  s well  dsKlopad  lev 

arDTgy  Q of  fairly  intansitT.  ^bus«  In  n aleotronic  inter* 
actions  weak  basiolty  is  apparently  assoolatad  with  the  pvaanca  of 


It  to  acquire  a hifta  oloctron  density.  Consequently  an  acid  will  be 

0“"="-0 

witb  sulfur  diaxids  (IBS)  and  palladius  dieyanide  (109).  In  Uie 
reaotlon  elth  a proton  It  is  oeldent  that  if  the  troton  attached 
itself  to  the  aalno  K.  the  consequent  pi-*asljpce  transition  would 
form  a oolecule,  iao*pl-olsctrcnic  with  aacbenaeoe.  As  a result 
tho  salt  and  asobensene  would  he  ieoepoctral.  Actually  this  is  not 
BO,  for  tho  spectral  curves  of  asobonzene.  Fig,  60,  anl  4-dimthyl- 
ominoasobensene  in  1 H RCl,  Fig,  7B,  are  dlssisllar.  Iherefore  tba 


aethyl  group  is  the  2'  poeitlen  dacraasas  the  basicity,  tba  beta  M 
mist  be  the  basic  R of  the  sola  aula,  for  just  as  In  o-toluldim,  tbs 


pHa  OOilPiRISWS  or  tflLDE  AMD  AZCSSN35HE  lERIVAnVeS 


xO“". 


038) 

cue) 

(138) 


xO""=“XD-"“-. 


4'-CBfc  2.35  (256) 

4'-Uj  a.36  • 

3‘-U»  2.33 


* Rogers  et  el  (256)  obbaiaed  2.31. 
**  Rogers  at  el  obteioad  2.27. 
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9tb7imi3B,  pKa  10*64  (1S3)| 


219. 


fouzid  in  4-asthylteniTl<BiiiouobeiuMiia  u coiqsnrad  to 
anobnoseoa*  Tnbln  SI*  Ibd  mil  Ioiovd  base  atron^tbeniiiG  elfact  of 
H-oabstitnMd  etbyl  croupe  ceoors  also  iji  tba  affiinoucbeoaom  oorios. 
Table  m. 

Ibe  baee  etrencthenine  effect  of  a coethyl  c^oup  in  tbe  2^oei- 
tlon  of  the  4-eBlhoaaobenaene  deriratimej  Table  Sj  ie  oaoaed  by  a 
reaonanoe  effect  alailar  to  tbe  pi  Q'f-an  pi*  traoeiticn. 


CHj  H*  CHj 

An  aaino  group  Iji  the  2-paeltlon  would  cauae  an  additional 
pi  n'e^an  pi*  traoaltion.  In  tbla  respect  2|4^iaainoaaobenaeiiB  baa 
an  apprmdjiate  pKa  of  4*6  aa  colored  to  a pla  of  2.15  In  4*enino- 
aaobenaezie*  Saaentlallir  ^ia  roaonance  effect  oauaee  an  inveaee  in 
electron  density  of  the  beta  N. 


^ bane  weakening  affect  of  a nathyl  groip  In  tltt  2*  poeltlon 
of  the  4-anlnoaaobenaena  eci^oundd  is  evidently  oauaed  by  an  vtho 
effect  conalatisg  nalnly  of  the  indnotiue  effect  of  the  nethyl  group 
on  the  beta  ».  i oothyl  group  In  the  3*  cr  4*  position  of  t(»  mla- 
cule  cauaea  a alight  ioarease  in  basicity.  Cie  effect  of  a aetbyl 
group  in  the  3-paeition  of  a 4'-aainoaaobenseu  la  traetically  mg- 
llglble.  On  the  other  hand  in  4-diaethylaiiljwsacbaRaane,  a iHcothyl 
group  would  oause  aterio  hindrance.  This  would  tend  to  cause  a base 
strengthening  of  tdw  dlnthylataino  groi^*  but  at  the  saae  tlj»  a 


pKa  OP  2 aaa  2'-«DaSTmnBS  AXDtOtZCeBIQSie  ISRIVITTBS 


aition  would 


offadt  In  thw  bwtn  V.  On  tbia  baaia  one  oould  enpaot  o ^oraaaa  in 

The  Kqilanatlona  adwanoad  In  thin  aaotlon  of  the  papar  are 
baaed  on  tho  oany  analogoua  exa^laa  found  in  the  lltaratin^  aa 

3a  Ccarelation.  Hm  diaaoelatlon  oonatanta  of  ^^proxinatalf 
twenty  four  aao  dyea  nro  dataraimda  the  two  Boat  aotlie  oeroin- 
osona  wera  found  to  hivo  a pKa  of  2.33  to  2.i3,  three  with  a oar- 
oinoconlc  Indnw  of  6 had  a pKa  of  2.28  to  2.S8  atd  four  othara  with 
a oarcinoganlc  index  laaa  than  6 had  a range  in  pEa  of  2.04  to  2.84* 
Fv  ^^Bthylfen^laainoaaobensaDa.  oaroinogaole  of  1-2. 

pEa  oould  not  bo  dateralned  basanaa  in  weak  aold  aolutlon  thia  ooaa- 
pound  waa  bydrolywed  to  tha  more  potont  4HB9th]dainoaaobaiiaaiM. 

Bia  offaot  of  baalolty  cm  the  oarcinaganic  index  of  a ho- 
nogenaoua  groi^  of  oo^munda  in  graphioally  lUuatratad  In  TaUa  SQ. 
In  Fig.  97  the  cnralatlon  batwoan  tha  carelnoganie  Inlax  aixl  the  pEa 
of  tha  4>«nlDoaiobenaeiina  in  ahoen.  4t  a pEa  of  app-oxinately  2.4 
tho  dyoa  ware  either  eery  aotlwe  or  relatively  inactive  carcinogew. 
Ihe  pU  ranged  trm  2 to  3.2  fcr  tSe  e«rglnow.e<n  „„  dj..  a* 
■isfibltely  auggeata  that  whlln  the  pEa  in  probably  of  prlnary  iapcr* 
tanoe,  othar  phyeloal  and  ciiOBioil  proportloa  will  have  to  be  atsdled 
to  accmint  fear  tho  anemaloua  poeitloo  of  eoagMualn  21,  24,  38,  44  anl 
44.  In  thia  reapeot  the  eoenavtry  of  tha  noleoule  ia  of  extrei*  l^wr- 
taneo.  From  tha  avidenee  available  in  blo-organlo  ini  organic 


■noKTHTW^iieimuaiiGAZcesNzeiBS 


4-Oljaath7lamli>ou« 


&"=“OC 

4'*toth7l-4^1nthylaBiaoa£ob9nMna* 

2-lfatli7l^-4-d5jasth3'laBliioasobenzar» 

CHs 

^■40  iM  Uixlnlnouotaf 

CHj 
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t3RRELATI0N  O#  THE' CARC'lNOGENIlC  iSdE)^  fOF  THE 


224. 


cbei&L9^7>  la  a«r7  prcbabla  that  tiia  alaotrcnlc  and  Becnatrleal 
atruetura  of  a potantlal  arcoatlo  oarclAogan  dabaralhaa  tba  ainount 
of  Bpproachablllty  and  diaadoal  actlTlt^  naoaaaary  for  a 'fit' 
hetnen  tho  cardnogaD  and  tha  chaialoal  and  biological  atirueturaa 


ablUtr  Baf  ba  tbe  roaaon  ahj  aabatitatad  aligrl  groi^  largar  than 
a nth^l  gronp  nauallj  cauaa  a carelflogon  to  losa  all  cr  aoaa  of  ita 
actialty.  Fca*  axanpla,  a nath/l  groi^  on  an  ulno  H would  tORi  to 
Ua  iji  tha  plane  of  a Bolaoula  whila  tha  ntbyl  and  of  an  otbyl  gronf 
would  atlclc  out  above  tha  plana.  ^ carcinogenic  inaotivltj  of 


hydrogen  In  the  aolaoola.  It  ia  very  probable  that  a difficultly 
hydrolyaabla  aoyl  group  or  a properly  placed  nagotlra  group  can, 
by  lowering  tha  pEa,  deatroy  tho  aotldty  of  a potential  carolmgan. 
Ea  hate  ehoen  that  the  parent  hydroearbos  of  the  carcinogenic  aolraa 


are  c^iabla  of  a planar  poslticp.  Qia  atecrptlcn  apectra  hae  abcna 
that  the  free  alectrccie  cd  tha  oalno  group  Interact  very  really  with 
the  pi  ayetana  of  thsae  parent  hydrocarbona . On  thia  baaia  tha  car- 
cinogenic anlnsa  are  planar  auleculsa,  4-tbth^aElW8aobeniaiB,  oar- 


asple  of  a planar  aaine.  Khan  thla  ocb- 
3^thyl  group,  there  la  a partial  pl-»n 
f tho  nothylaaino  gr<np  la  reatrieted. 
drop  in  C.I.  to  1,  For  4-diaethyIaatlno- 
cn  the  nitrogen  of  tha  dljoethylaalno 


229. 

f^oup  iB  plAGPd  In  an  (Ttho  position  to  bho  dlaothylafsljio  groi^f  ^ 
labtor  is  pushad  cmt  of  tho  plam  of  tha  nolsou3s.  Conflsqosntlx  ths 

pi  olsctroDS  of  tho  aolsou^o*.  ta  a raault  thara  is  a partial  pl^n 

oaobanaana  and  loaaa  its  carctnoganlo  activity.  In  this  raapaet  tha 
poaarful  atario  affaot  of  a 3-asth7l  group  in  tiia  bnttar  jalloa  aarisa 
haa  baan  apaotralljr  provan  reoaotl^  (11) . 

to  the  ralatloa  batiaan  their  gecaati7  and  aotlTltr.  «a  will  ocoflm 
oaraalaaa  to  a dlsouaaloa  of  the  length,  vidth  and  Uilolmaaa  of  tha 
Boleeuls  aa  It  affaota  the  aotirltj.  Ifaa  tan  dar  Haals  radii  of  acaa 
of  tha  atODB  and  groupa  are  repaid  to  ba  8,  1.2  l.i  f,  1,39  i.j  Cl, 
1.80  1.1  Br,  1.95  I.J  CR^,  2.0  1.  and  I,  2.15  A.  (230).  Co^nnutis  1 
through  6 hare  an  actlrltf  of  10>12.  Ipparantlp  for  ««-h— aotintr 
a coopound  baa  to  haae  tba  folloalng  qnallf ioatlMia , (a>  Either  It 
haa  to  haTO  a length  aqaivalact  to  that  of  4'^lnoroOlS.  (b)  ita 
Tldth  haa  to  fall  In  the  ranga  of  3'-fluoroDia  or  3>4th}rlIllB.  (o) 
Ita  pKa  In  50<  alcaliol  ahould  te  apja-oiiBataly  2.3-2. S.  (d)  Ilv 
aolacula  haa  to  to  planar.  It  la  probable  that  the  first  fin  c»- 
pounda  are  in  the  neighborhood  of  tha  optijeus  pKa,  idillo  ocnpounl  6 
night  bo  lonr.  In  thla  raapaet  cc^oond  7 voold  hsn  a^oKlnataly 
the  aana  baaicltj  aa  6,  but  would  not  hen  the  optinun  lai^th.  If 


aiderad  aa  tha 


wm  dtc 


(t)  Sioreaslsg  or  docroaslag  the  length  of  the  aoleoiilei 
Table  Tm. 

(b)  fitcnaeleg  or  docraeatng  the  width,  Table  Edll. 

(o)  Swreaeing  or  deoreaeixig  tlu  pKe  froi  the  optlann  rar^e 
of  J.3  to  2.5,  fl«.  97. 

(d)  iDoreeeing  the  thloknee  or  ncai-plsnarlty.  Table  ZHT. 

(e)  The  eddltlea  of  a group  idiioh  oontelea  aoldio  hjdrogen 

28,  29.  30,  31,  a,  42,  97  end  58, 

Using  these  dlfferont  effects  the  aotlTity  or  InaotlTitj  of 
the  aejorltj  of  the  aeo  dims  are  enable  of  ei^Ianatioa.  For  exaeple, 
the  sajopltx  of  the  sroeptlcoe  Is  Fig.  97  can  ba  explalttd. 

21  isl  24  base  the  roTnleite  baaiclty  sol  the  wldtb  bot  are 

a|:7arentlr  too  long  for  a proper  'fit ' , wblle  cc^>ouBd  38  has  a de- 
sirable baaiolty  and  a adjilmm  width,  but  Is  awidaotlr  not  Ici^  enough. 
On  the  other  hazel  the  lsactlvlt7  of  44  le  probably  caused  by  its  lew 
baslsity  ind  ezoeso  width.  Finally  the  author  would  UJa  to  ai^iaslae 
that  thle  thaory  based  on  the  pKa  and  nolecular  dlaemloxB  of  the  aeo 
dyes  nay  prooo  to  hare  son  azeoaptions  ftr  It  is  ertdsnt  that  other 
properties  msy  else  prose  to  be  of  so  ijeportaDOs. 

4.  RsletloiBhlp  of  tils  aso  cerclziegans  to  other  cerolsogenio 
anises.  Sinos  the  pICa'a  imre  detaralsed  by  the  anther  la  ®S  alcohol, 
they  arc  co^vable  with  m «eoih—  but  will  differ  fron  tha  ralw 
butter  yelloz  and  Kthyl  orange 


THS  Enter  OF  raosAsix) 
tENOW  CM  BB  oRoimxKtncrrr  op  3«e  azo  mbs 


4-0lBStb7laiJioucban2«m  (SAB) 
4i^laaroDAB 

4-01»thrloljW4tOtellMDA  * 


In  thsae  o^^ounda  tliere 
thlckzMaa  aa  ooe^arad  to 


mrr 


mCRSUINO  HD1B  ON  CJUlCIHCXFSncm 


3*V1jiwoDAB  10 

3'-aaoroD*B  * 5-6 

3‘**tbrlDAB  UkJ2 

3'-£thCG9DlB  1 

2',;'-01wthyllULB  0 

I'aJ'-OijBthylllAS  0 


^ TbsM  nn^ouMa  *ra  jradlctad  tt 
th0  lust  buio  uo  djtfl  Iji  tbii 
Althouili  thej  ban  aa  Ic 


vidtb,  the  Imrad  baaloLtj  vould 
affact  tbolr  carcijioeaDlcltj, 


TH5  SF^CT  OF  IFTCRB13tH} 

THICmSSS  CR  KM-PUHIRITT  t»  OUICIHCCSHICITT 


l^btbj'latiijrlaaixioaaobanaanB  6 

3-lfatbj'l-^-utbjlaialDoacobanuna  1 

3- ii9tb]a-QAB  0 

4- lfetlqlt«n«y1amlfloaioteiuei»  0 


SOf  alcohol  (2S6), 


aaauaa  that  tha  pKa'a  oT  Cba  caroiooeoido  aao  djas  raziea  frea 
3 to  ; In  aatar.  Oi  thli  baala  Pig.  98  dadloataa  tha  atrtklne  tact 
that  tha  pla'a  of  all  tha  otbar  aaaanrad  oarclnocanlc  anlnaa,  Tabln 
njj_^all_;ltMnJiajj»Q_tf_J_to_5_^S». 

It  Sa  probabla  that  the  aatlHtj  of  all  the  carcinogenic 
aninaa  dapanda  open  tha  p£a  and  tha  aolacular  gacBBtrif  to  a large 
axtoBt.  Oia  aaotion  on  pi  baaieltf  will  disenea  thin  particular 
anpact  acre  fallp. 

5a  Iftdictlcc0a  It  la  evldast  that  tdtan  a now  tfaacry  in 
preaenteda  ita  Ueltatlooa  and  raalflcatlcna  ued  to  ha  thoroughly 

could  be  varied  to  fom  all  t^paa  of  coobinatlona • Ihrae  of  the 
varlablaa  oosld  be  kept  apis-oxinatoly  conatant  while  the  fourth  one 
could  be  altorad  gradually.  For  axaspln^  If  the  width  waa  tie  vari- 
able being  atudiad,  tha  following  aarina  of  cci^outtla  of  intreanlj^ 
width  and  predicted  deoraaaing  activity  could  be  cotttructad,  aueb  aa 
3i-flu«cilAS,  S'-ohloronAD,  I'-brtartlAS  and  S'-iedeiDJlB,  er  o-n.— iJib 
2-chloreblB,  2-trcaoIllB  aid  2-lodoaAB,  Qia  foUowii^  aerlna  of 
Inorwaalng  width  and  incraaaing  thlckneas  with  a prodlotad  deonasa 
in  activity  could  ba  otmliad  — * 3-fluoro-4^athylaBinoaaobanaaaaf 
>°hlcro-t-eethy';»lnnaiotaMano,  3-hrcao-d-Bt)tylMinoaiobti»aia 
and  3-lodo-4vthylali>oeaohenaaoa . In  allqr!  aubatltutad  aariaa  of 
Incrwaalng  width  and  a jeedlotad  daonaalng  activity  worthy  of  atudy 
aorlaa  of  cc^ounda  — 3',«sthjlliaB,  S'-ethyllUB, 


tha  following 


3'-frop7lOAB  and  3'-4>ut72JUSa  Ihe  fcUovliig  cccponzHte  of  Iseroaaljig 


longtb  an  prodioted  fic  hard  an  Increaao  in  actirlt^  for  the  aesood 
ani  third  nabers  foUoeod  bj  a daoraasa  in  aotiTltr  — • 3'4thrI-4>- 
anlnoaaobaneana,  3'-«attiyl-4-ia9thylaailnaaaohaDaann,  S'-athyUAB, 
3'<4tnylw.^thylethyl4B>lnoaachana4aa>  3'^athyl^N>«th7l{iFopyl* 
aBlnoaiohaaaaiu  and  3'HDathyl^-4iathylhutylaiaij)oaiohanieia.  Ae  d;«a 
4'-nw>r^2-aaUiylI!iiB,  d'-daoro-Z-MthrlSAB,  4'^a>-:-wth7lJUB 
and  4'~lod^2HB8Ui7lBAB^  aro  predicted  to  deeroaaa  in  baaiolty 
aetintyi  ihry  other  aeriea  of  darlratlraa  coold  be  eomtruatedi 


that  Dead  to  be  atudled» 


Halting  length  for  the  faally  of  carcinc^nle  anlnaa  ahonlij  be 
datenained*  & thla  reapeot  4|4*^ieel2io-p-terphenyla  oan  be 

predicted  to  bate  a pKa  in  water  of  ^roadiaatel^  4 to  5j  and  i*i  aTiIno 
^-terpheiQrl,  predloted  pKa<4i  ahonld  be  chtclad  for  oaroisc«enio 
aotiwlty.  the  baale  of  the  faata  them  ia  a good  poaaibildty 
that  thaaa  aainea  (or  m of  their  derlratitM)  will  be  foniU  to  be 
oarcinogealo. 

It  le  wary  probable  fra  ots'  work  thet  Uie  pSa'a  of  2,7-diaain^ 
flucrene,  2-«nlnofluorene,  3 nalDnd1henrnfuriuij  3-4Slnodlbenzetblo^a 
axbd  2-HielTHTaTithraoaPB  will  fall  within  the  optlmin  raj^.  It  la 


eboold  be  ineeatlgated.  Oa  ohaage  is  pKa  fra  4-olnobl)dieivl  to 


03» 


~i  HiiTimiJniiiiiiMii  inn  ahoold  giw  BOtt  infcraatlsQ  as  to  the  luhictlTS 
offset  and  tiu  a-opl  tranaltlsn  sffsot  of  tba  k rs£ion« 


The  Btvdj  of  tbo  absorption  spoctra  la  of  prinary  iD>ortaneo 
In  rolating  tbo  difforent  BTOopo  of  orcsatio  oarolnogorto  to  ooch 


spootral  bando^  229*  917.0^  44I  im,  Cio  baiai  at  229  bo  ia  prlBB- 
riif  a bonaanoid  pi  band.  Ibe  band  at  317  mi  is  a nolntmoid  pi  band, 
fcr  abioh  scan  of  the  contributing  struoturaa  era 

0"="0^ 


Tabia  uvi,  Subatltution  of  a p-anino  groupli^  in  aaobenaone  has  a 


ctaliusiolii  band  Is  moh  noro  pronounced*  The  contribution  Prea  the 
p^piiBonoid  fomsi  audi  as 


is  Inoraascd,  CoaetiuaBtly  the  p-qpinonold  h«nH  abon  ^ larger  E affeot. 

that  a study  of  Iscspoctral  aubatoncee  i421  faellltsto  aneh  an  asalsn- 
BiTt.  In  this  paper  ia  Introduced  the  coocept  that  Isoepectral  BOls- 
to  aooidsnt^  but  are  alEllar 


their  apeotral  eiailarity 


doflid.ts  ilac 


•Ijitlocffblf 
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to  ttw 

lAolo  faaily.  ^ a atud^  of  tbe  2 pi  baada  of  Isospeotral  atUbano 
and  oaobamoaa.  aoToral  vljcallanaaiia  oo^oonda  i«ro  fcond  to  bo  Sao- 
spoctral  with  asobeaseno.  Pig.  60>  and  stilbaso,  Pig.  60.  Fco  ew^Ia. 
4-altrobipbat^l  {?)  (94}.  bonsai  aU^l  betcnaa  (IV)  (195)  aik]  1-pbanyl- 
butadlono  (HI)  (45)  wra  found  to  bo  olosalj'  Isospoctrol  oltb  stHbena 
(I)«  vbila  V^iitrofluorona  (VH).  Fig.  41.  and  p^laatbjlnlnobons- 
aldabpda  (VI)  (305)  iioro  cloaalcr  laoapeotral  with  tbe  2 pi  bands  of 
aaobansozB.  On  Ibis  basis  all  tbo  ooc^ounda  aro  falrV  Isoapooiral 
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EnalAation  of 


Mne  ring  «lth  tn  jffopsrlr  sltoaUd  groupa  <para  or  io  a chain)  aiA 
containing  a pair  of  aaallj^  availabla  fru  alactrona.  In  the  caaa  of 
a para  sabatitutad  banaem^  o»  group  haa  to  be  electroragatlae  and 
the  other  haa  to  be  elaotropoaltl^  fer  tha  car  caopound  to  be  lao- 
apectral  iilth  atllbena  or  aaobanaane.  iha  aubetltutlon  of  a doulila 
bonl  for  one  of  tha  tenaana  rlnga  of  atllbena  haa  little  affect  in 
changing  the  ah^ia  of  the  curve.  IMa  laoapaetral  affect  caused  by 
the  appropriate  anbatltutloa  of  a double  bond  fer  a beuserie  ring  «iU 

spectral  effect  can  be  aeen  in  the  cci^ariaon  of  (a)  acetanilide, 
fig.  IS,  viUi  naphthalene,  fig.  10,  (b)  l^oet^aninonapfatbalece  with 
benaCaJanthraoene,  fig.  23,  (o)  l-oarbetho^raBlnonaphtbalana  with  3,4- 
benaflncewne.  Fig.  24,  and  2^arbethc3QpaBlnon^thalana  wltb  1,2- 
baoafluorena.  Fig.  51.  Frew  an  exaalAation  of  the  etxucturwe  of  the 
iaoepeotral  aelaoilaa.  It  can  be  predicted  that  p^oltroacetanillde 
and  p-Dltroatllbeiia  will  alao  be  lacepectral  with  the  2 pi  banda  of 

The  addition  of  a p-oino  group  to  tbe  Iscepoctral  pair,  2- 
nltroflncreua  and  asobenseca  givee  2^tro-7-aElnoflnwaWj  Fig.  33, 
and  4-oinoasobensauB,  Fig,  64,  ehlcb  are  laospectral  with  each  other. 
Slailarly,  it  can  be  ^dieted  that  4-aalncetilbeoe  will  be  found  to 
be  laoapectril  with  4'-nitrp-4'  MlBobipaenrl. 


t)ieri>ughl7  anveloped  bf  Um  qulnsosld  pi  banl.  In  Uk  ottisr  exaqilsa 
Kiert  tha  9 affact  on  tto  qalnODold  band  via  ut  aa  larga,  tha  n banj 
aheaiB  the  -B  affact  of  i p-anijio  groaplng.  Thin  ^ aftaet  haa  been 
ahoan  preTimaljr  for  IMienaeaaasoplperidlna  (58),  pyraalm  and  pjrld- 
ailna  (139).  ?artliar  avldanee  tar  the  carraet  aaalemot  of  tha  baida 


la  laoapaotral  with  aaobanaaoa  axoapt 
an  n band.  Cccpounda,  auob  as  aao- 


oathane  (U0)>  l-banaanaaao*l-phaD7loycltiwxana  (91),  l*^o-bia-l- 
arrlallcaiiea  (83),  oinnollne  (145),  pp-idaalas  (139),  2,2'-uop7rldl» 
(184)  and  tha  uonaphthalenaa,  fig.  62,  haae  low  Intaralty,  loa  anargy 
a banda  alto.  Fbrthar  avldanea  that  tha  low  Intanalty  baai  of  aao- 
banaona  is  an  n band  la  the  fart  that  it  ou  ba  obliterated  by  an 
n-»pi  or  n-aalgaa  tranaition  through  the  addition  of  o^gon  to  fora 
an  aaory  oaspoind  (107),  tba  addition  of  a 4-trlflnoroi8thyl  grov^i 
(276)  or  aolution  la  oonoantratad  aulfurio  aoid  (58). 

2.  'la^dithalasa  aaciuanoa.  for  tha  aaica  of  olarlty  and  aaaa  of 
diaeuaalon  tha  throe  main  apaetral  banda  of  thia  hcadogw  aaqoonoa  are 
daalgnated  aa  I,  II  and  m,  Ttele  ETOI.  lha  aaaignisnt  of  the  banjo 
la  baaad  prlaarily  on  tha  worlc  of  Badger  (17),  donaa  (152,1S6,1»,160, 
161),  OetaiB  (170,172)  and  Clar  (79,80,81). 


With  insraaalng  chain  length,  band  H soraa  to  the  rad  with 


free  alectrona  intaraet  readily  »ith  the  parent  pi 
effeot.  «ian  tha  auhatltuant  la  in  tha  1-poeltlco 


239. 


ot  n^tli<l«ae  or  anthraceiB,  bud  II  ia  displaced  toward  t&e  wlsibla) 
^en  the  substltosnt  is  in  the  2-poslbloa,  banls  I and  IH  are  ao  dis- 
placed, In  1-carbatbcEQraaiiwDapbthaleDe  tte  XX  band  has  ooterad  bani 


Fig.  16,  1-n^tbol,  Pl£,  17,  and  l-bensoplaaliionapiithalaQe,  Fi^.  21, 
This  is  because  band  XI  Is  transversely  polarised  and  any  aubatitwnt 
wblch  Inereasea  tbs  parent  pi  system’s  width,  3,  cv  percentage  cu- 
trlbutloD  ot  transverse  excited  atnictures,  C,  will  have  a large  ellect 

00  c5'  cc6 

A.*  B.  ■ C.  ^ 

seqcenn,  so  that  aspect  of  Ite  properties  will  be  dlsoossad  in  the 


bazvl  of  fluorar 


oblle  the 


binds  at  26S  sod  300  Di  ITS  vibrational  e<aq>oiiBnta  of  tbs  1 band.  In 
ths  bsnasctfMUpbthalsns  ssqiunos  tbs  II  band  ns  found  to  bs  pclarltsd 
In  tbs  transvsrso  dlrsctioai  tat  aubotltotlon  in  ttaa  1-posltion 

band  Is  polsrizod  to  a largo  aztent  in  ths  longitudinal  diraotlon, 

and  30k  Itis  6 offset  on  band  II  la  shon  for  isai7  fluorsns  dsnva~ 
tires  In  Tabla  XXVin.  %a  fact  that  the  II  of  fluorsn  la 
polarliad  longitudinally  la  not  axosptlozial  fer  ths  othsr  nonboro  of 
ths  1 rsgion  requonos  sill  also  be  foutal  to  hare  thslr  II  banls 
polarized  slallarlyk 

In  reference  to  ths  batho^ciila  effect  1st  ns  conslckr  lon- 
gitudinal polarization,  A oontrlbutas  to  the  ground  state,  B to  ths 

COD— -CPO' 

A.  B. 

aioitsd  stats.  B.  is  of  ca^atlrely  high  energy,  lbs  substitution 
of  any  group  ehloh  «U1  provide  atctts  that  can  carry  a pcoitlre  or 
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24S. 

to  be  aliiiljrly  peler- 
ieedi  Co^irlecti  of  2 vitb  Plga»  3,  6 extd  6 eboee  that  tUe  la 
tma,  far  esbatltutlon  of  u ailjio  group  In  the  4-  or  4>4' -paeltiase 
oaxuao  a large  B affect  go  the  Q band,  (b)  Coi^arlaon  of  the  high 
Intenelty  banda  of  bencene*  b^toi^l  and  terpbeirl  darlvatlvea  In 
Plga.  2>  4>  9 and  i aboKs  an  approxlnate  linear  relation.  Ihla 

fits  in  eitb  the  aaelgmant.  (a)  ^ the  dlacuaslon  of  tho  1 regico 


tranavareelf  polarlaed.  Itiie  aeana  that  aubetitution  In  tha  ca^o 
or  seta  poaitlon  to  the  biphen/1  linkage  will  hara  a 6 effect  m the 
hidden  I band,  fb  the  other  hand  thin  aubetitntlm  in  the  aeta>  and 
eepaolallj  the  artho«  poeltlon  will  deoreaee  the  Intenaitp  of  the  II 
band  beaeoae  of  the  aterlc  hindrance  of  the  ortho  auhetitnewt  and  the 
electraaia  interaotlon  of  the  crtbo.  or  ante,  eobetitueixt  with  the 
ring  to  which  it  la  attached.  Saeentially  tho  effect  cq  tho  II 

These  effeota  are  ehoim  In  fig.  9.  Substitutloi  of  a 2-acetplaBlno 
gro\^  In  bi|2ianrl  oauses  a •!  affoet.  Whan  an  anlno  gronp  is  substi- 
tuted In  the  2-poeition  of  blphei^lj  tha  -X  effect  la  largarj 

ecetplaalno  groiqi)  oaueae  a (canaunoad  B affect  on  the  I baid.  Ite 
result  of  a traneuerse  polariiatlon  la  alas  aeon  In  2>hTdraa3bl|dai7l, 
fig.  40,  wfaera  a oaw  low  enargj  I banl  is  forwed.  Ihla  baiul  rese^lee 
tha  low  anargy  phanolio  benc^  ^wat  as  the  I band  of  l-eadnob^i?! 
reeanblee  tba  low  energy  band  of  aniline.  Fig.  3,  Die  dereloi^Rt 
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3,4-a«is]tan>DUmia 

1,  2,  3,  4-Ta  tm  tli7lflia  ac 
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sctlTlty  of 


elaMng  an  optima  tenalty  of  pi 


the  K region  irith  the  aotivlty.  Qeoeuse  of  the  fairly 
of  exoeptlcaia  (14»li,U5)  to  thia  theca7«  a thorough 
chemical  and  phyaical  propertiaa  of  phenanUirenlc  ccs- 


be  undertaJon.  fcr  that  purpose  tbia  aeotion  of  tt« 
a a atiaiy  of  the  apeotral  ralatlonah^  betaken  phe:^ 


polynuclear  oaroinogane)  and  tl 


)arent  rli^  ayetena  of 


Khan  the  S reglMi  in  phenanthrene  le  replaced  by  laosteraa^ 
the  E region  aeqaenoe  ia  ohtalnad.  Ibe  oonoept  of  Isoeteriaa  hae 
baea  recently  rerloiad  (120).  In  the  I region  aequenee  the  n->pl 
tranaitlon  for  the  iaosteraa  geta  atroi^er  in  tha  order  - - 
H2<a^<0<S^Sa<^mi\CIi'>CR,  Ihla  order  Is  based  on  tha  data  In  Table 
EUI.  aie  banda  of  biphai^l  and  fluorene  base  been  aaalgivd  in  the 
acctione  devoted  to  those  caapounda,  Iha  aoaigmant  of  tiv  hcnrf.  jn 
dlbonaofuran,  fig.  40,  ia  difficult  for  hero  Is  a cca^ound  ehlch  baa 
tec  nain  banda,  one  of  ehldi  reaeiAlee  the  H band  of  nuare»,  Fig. 

26,  idiile  the  other  roaaebloe  the  II  band  of  dlbensothio|diaiB,  Fig, 

46.  On  tha  other  hand  the  I bend  of  a-hydroiybl^nyl.  Fig.  40, 


oolneldea  nlth  tha  loe  energy  band  of  dlboiuo/nran.  * aubotltuant 
in  tha  pore  poaltion  of  dihensofuran  haa  a B affect  on  both  of  the 
banda.  Fig,  42.  Thia  eould  nala  it  aeea  aa  if  luither  hanl  vaa  a 
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iMaatCmmUtnmn 


to  Uio  'finger*  ban)  of  the 


renalitler  of  tblo  Torloonjogato  eoqoenoe*  The  aaslgments  elll  Have 
to  bo  dieckBd  bj  a studj  of  2 and  4 aubatltatad  darlntl^^a.  for 
■e»r)y)*y  polarlsatlona,  eojLndiw  v^atitoants  ahc"jltl  be  uaad  booaoaa 


of  thalr  atra«  ocaiJugatiCD  affast*  Ibaaa  mjbBtltoaiita  shoul/i  aauaa 
transeerae  polarlsetiofi  azv)  t&ua  brljig  the  I band  Into  tbs  opon. 

C^^arlson  of  tha  apaotra  of  dlUtoBaothiopbonaa  Pig*  4bj  tfitb  Ita 
2-oubatltatad  derlTatieea,  Flga.  47j  S)  and  and  5-aobatltotad 
derleatlTaa*  Plga»  47  and  49j  abowa  tbat  transvaraa  polarisation  oaoaaa 
a 6 affaot  on  the  loa  anarg?  bajal  of  .dibanzothiiqibena  (ahidiy  for  this 
raasooi  la  a I band)*  tAUa  loDgltudlnal  polarisation  eauaaa  a large  B 
affaot  cat  the  'finger'  band  at  28S  bu  (abidi,  oonaeqwnU^,  mat  be  a 
XX  band)*  Ibe  aaaigiwant  of  tba  bonds  of  iaospeotral  dlbansoaeleno- 
pdienoj  fig*  55*  would  naturallF  ba  tba  aasB  aa  for  dibanaotlilopheDe  • 
lha  hi^  lntantlt7  baiwls  of  carbaaols,  fig.  4i,  dlbaiuothle- 
phess,  dibenscaalanopbans  and  phanantbrana , fig.  55i  ara  all  raaark- 
ablg  alailar.  ibta  ht  pH  intacsity  band  ahon  a aarf  waak  B affaot  co 
tronaaoraa  or  longitudinal  polarlnatltn.  In  naxtf  raapaets  thaaa  hl^ 
Intansltj  banda  raaatUa  tba  ht^  Intansit;  biada  of  napbtbalsm  «n) 
antbraoena.  Ibua*  it  la  aery  probablo  that  tba  bl^  Intaulty  X 


baaad  cm  the  ranarkabla  alallirlty  of  tba  apaotral  curves  of  oarbaaole, 
dibansothiopbone*  dlbansooelanophena  and  phananthraoe . Iha  author 


253. 


would  like  to  e^ibulso  that  tbaao  band  asai^mnts  ara  baatd  on  tha 
foots  at  band,  wbich  are  Inocarilata,  and  so  tha  aasl^meots  ara  cw- 


S53. 


Tbe  uraiAOsenIc  ajid  tba  polTmolasr  carcinog«a0  ars 

appamitlf  tvo  groAt  dlAtlAct  groopa  of  oarolxiogonB.  Without  ox- 
coption  tha  mobers  of  both  groupo  are  pi  basee.  lo  lactlon  III&  it 


ia  eeeB  is  Table  Va,  tha  addition  of  an  bbIco  gronp  or  a fuead  hei^ 


I as  far  as  the  color  is  oonoemed.  Fee  exasple,  4ile  naphthalan  gins 

J a felloe  ocoplex  with  s-brisitrobeiisen»  l-naphthflaaijia  and  anthracene 


I It  is  aery  probable  that  eubetitution  of  an  aslno  groi^  or 

i fusion  of  a baiaene  ring  to  a parent  pi  systaB  will  result  in  an  in' 

I creass  in  pi  basioity«  Slsilarly  there  are  nai^  exa^clsa  is  ehlcb  the 

I eubetitution  of  an  saiso  groop  ce  fusion  of  a benaera  ring  to  an  is- 

aotive  bydrocarben  will  iji^art  oaroisogenio  actlylty  to  Btolsculs. 
j In  this  respoot  sae  sootlon  II  and  Table  m. 

f Iba  pcMorful  affeot  of  aethyl  gronpa  in  Insreaaing  the  pi 

baelolty  of  bonisne  has  boon  doeoribed  rooontly  (85,  197).  In  thia 
reapeot  tbs  position  of  substitution  was  axtreiaaly  i^ortant,  Sla- 
ilarly  tbs  prasonos  and  the  position  of  substltutioa  of  aethyl  groups 
has  a reoarkable  effect  on  oarolncgenlo  aotirity.  For  sxe^ila,  1,2- 
bonsanthracens  and  l',9-di»thyl-l,2-beneanttiraceiB  are  nca-oarclno- 
I gonlc  wMla  9,10-diiiBtbyl-l,2-bensBnthraotnB  is  an  sxtreMly  powerful 


and  shape  on  tbs  raactlnty  of  pi 
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with  sons  referenoe  hold  i3  of  decided  ii^cctajice . Fcr  exoi^lo.  ben- 
eons  fvns  a eery  weak  plca*ataj  naphthalene  auj  anthracene  fairly 
strong  pioratea  while  naphtheoona  and  pentaosoe  do  not  fan  plvataa. 
In  the  polypbanyl  eequsnne  biphenyl  aid  p-terphoi7l  do  not  fen 

dlnitropolnibeivle  aill  react  with  tbs  polyphanyl  pi  bsees  and  als- 
ilar  coapounda.  For  eovtple.  prellalnarir  atudlea  bare  abown  that 
4j4' '-dlnitro-p-terphenyl  eoeos  to  to  a 'apocific'  coqilaxli^  agent 
for  the  pip’diaainea  as  shown  In  table  XXUI. 

TiBB  enn 

4,4"-oiiir«o-p-tBRrasnL  KUPUiffis 

4#4' *-01asaino-p-terphebyl  oa^lez  red  307-309 

Bsnaldine  ccngilei:  yellow-brawn  268-269 

2,7^1iaitinofluorsiB  cntpler  rsd-tarown  276-277 

aslno-p-terphenyl,  3i7-dianlnodibensofuran  a»l  poaaibly  p-ter^nyl« 
p-qantarphenyl,  4-eslnobighen:rl  and  2-amlnorluorOM  will  also  ftow 
waakar,  lifter  oolorad  uiqilaxeB  with  thia  new  cotfilsxlng  agent. 

Ihe  arcutio  oarolnogane  abow  a eoowbat  alnllar  epaoificitj. 
Here  again  eiae,  shape  and  pi  bealolty  aesa  to  be  of  gnat  l^wrtanoa. 

haw  a low  pi 


la  labia 


STSiEiB  cr  OE  ARounc  URCiNceaie 


OX 


OX~"-  00?  oox 


X.  Hg,CHj,O.S. 
U1 


L 
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1 am  mia  lu 
'a  ZSCHj  V ID 


itad.  Per  azaipla,  TIa  ahara  ZSIHji  Vila 
miara  I^1K!E  are  carcinogenic, 
ita  Indicatoa  that  a carcinoganlo  amina  can 
■changed'  Into  a polynjclaar  oarclncgen  by  (I)  prepor  aubatltutlon 
nath^l  gro^  Into  the  parent  pi  eratan.  (2)  ohasge  In  the  K region 
toanoa  ao  that  a otrongar  n^pi  tranaitlcn  takaa  place  and  (3)  re.* 


that  all  three  ohangaa  affect  the  pi  baalclt/  of  a nolooula.  It  la 
posaihle  that  (1)  and  (2)  atrangthan  cha  pi  haaleltf  of  a mlaoula 
idiUa  (3)  aaakona  the  baalolty.  Ihia  ahould  be  imeatlgated  for  hare 
•m  hare  three  effaota  ^Ich  naj  help  to  detoralna  the  oaroinogenloity 
of  the  artnatlc  carolnagena.  Iba  optlann  n baaioitf  of  the  carcln^ 


poaalhla  that  the  pi  baalcitr  of  the  arceutlo  oarctnogena  ia  of  great 

particular  tipe  of  oarclncganeals  ia  tba  reaatlon  batiaaen  tin  pi  base 
cvclnogen  am  a biologloal  'acid'.  In  that  caaa  the  nolacular  di- 
oenelona  am  ahape  of  the  probable  caroinogen  elU  dateraloa  Ita 
apiroaohabnity  and  face  to  foot  'fit'  with  the  appropriate  biological 

In  the  denlofoont  of  the  thoorj  ocrrelatlng  the  carolnogen- 
lolty  of  the  aao  dyea  with  thair  physical  proportiaa,  seotlon  710, 


the  ■oleenla 
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lai«Tad  traa  HCl.  1b  raspaot  to  tbs  gu'b'le  ouw  patlBBU  wltb 
■oormal'  fraa  RCl,  it  la  ^parant  that  part  of  tha  staaacb  could  ba 
aohlorhTdriOj  tha  oUur  aaotiom  of  tha  atcsadi  could  produoa 

enough  KCl  to  naka  up  tha  dafiolt.  Atteopta  to  induoa  gaatrlo  oanoar 
a^9ari»ntall7  in  hava  fallad  oosaiatentl7i  Iha  conclualeo 


Sjcaalnation  of  tha  aieotral  data  In  thla  paper  - - Table  XXvm, 
Piga.  12,  lA,  16,  18,  19,  etc.,  — aboao  that  tha  n^pl  tranattion 
inoraaaea  in  atrangth  for  the  laoatario  earlaa  - - C^^Oto^ClvOB 
< UUo<  Mi2<  SH  <.  oa^caj.  Iha  ranarkabla  fast  about  thla  aarlea  la 
that  paront  pi  ayataoa  eoDtalnlBg  RHAo,  SH  or  GH7E2  are  oloaaljr  la^ 
apaotral.  Some  axaogilaa  are  S'-rlnsrlnaphthalana,  Pig.  16,  2^iaphthalaDa- 

atjrene.  Pig.  26. 

On  tha  baala  of  cpiaUtatira  BTldance  It  haa  bean  deduced  that 
pi  basloitjr  aajr  be  of  Inportanoa  In  cardnoganaaia.  iaauadng  tha 
atrangth  of  the  n-api  tranaltion  of  an  laoatare  la  dlreotlp  propor- 
tinaal  to  tha  IncToaaa  In  pi  baalcitj  oanaad  bp  thla  laoatare,  Utfn 
darlTutltea  of  l-Tinrlfluamno  or  2-tblolfluorana  ahould  prate  to  ba 
oaralnoganlo.  Ihla  line  of  raaaonlng  applJaa  alao  to  co^ounda  oloael^ 
Kith  other  oarolnoganlo  anlnaa. 


iao-pi-elactronlc 


grm9  tbo  extended  pira 


(c)  SubatitdtioQ  of  a 


if  the  carclAoeenlc 
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a or.  acMtlaaa.  the  crtba  poaitlau 
^ contalnddg  aoidic  hydrogen  Into  a oarcln- 
(aatroya  the  aetlTlty.  (d)  Hie  pKa  in 


lixlta  of  3 to  $ unita. 

On  the  baala  of  thoee  faota  aixl  the  reanlte  obtaiJMd  with  the 
aao  oarclnceana  it  la  erldent  Uiat  the  hcaicltr.  moloeular  dlneneiois 
and  mtobolioD  of  the  carcinogenic  a&lnea  are  three  Tory  l^ortant 
f actora  -ehleh  detemlne  the  actlvltr  of  tbeaa  olsaa . 


C.  Hie  PI  Baalolty  Theory  of  Carclnoganaaia 

Baaod  on  a fairly  large  anonnt  of  qualltatiee  aridenoa  a see 
theory  la  preaented  eblch  relatea  the  pi  baalolty  of  tlto  ar^Htlo 
carelnogona  eltb  their  aotlTlty.  Hie  ralatlanahlp  hetnen  the  oarol- 
nogenlc  aalnea  and  the  polynooleer  oerolnogena  la  ahoexu  the  i^ort- 
once  of  the  aDlaaolar  geOKtry  of  the  carolnogena  ami  the  cbealcal 

Inhibitory  effect  of  aoidic  hydrogan  In  pi  co^ilax  fomatlon.  <lnical 

It  la  aoggeated  that  ceie  of  tha  roaotlana  Inrolted  In  oarclncgamala 
nay  be  the  roaotion  bateean  a pi  baaa  and  a biological  'aoid'.  Hie 
n baalolty  theory  of  the  uo  oarolnogena  and  tha  optlnm  n baalolty 
of  tha  carcinogenle  anlosa  fit  in  nry  nlaaly  with  the  pt  baalolty 
thecry  of  earclnoganeala. 


L 


Otot  150  co^ounds  birvo  bo«n  praparad^  oT  idilch  a 


crotanic  acid>  acrylanltrlla  and  acroladn  in  raaobiona  viPh  saaaral 
dlanaa  and  dlai^TiaB  brought  out  the  fact  Chat  nalelc  anhTdriib  a:^ 
EialeiAida  are  the  Mat  poiarful  with  ^proxlBatel?  the  aaaB  order  of 
activity  althou^  wdaHeteo  aay  be  a alightly  atroi^r  dianophile* 

5«  A nee  offli^laying  agantj  d^d^-dinitro-p-terphenyl,  haa  baen 
dlaccvarad.  On  the  baaia  of  a atndy  of  thla  oo^ound  it  vaa  predicted 
that  the  4a4'^ini^o-p-pol3^heQyIa  would  be  fooui  to  be  coe^jlarij^ 
agents  for  the  neobera  of  the  polyphasyl  Bequanoe  and  their  derivatives 
(aspeoially  the  4>4'-dlMino  cc^ounda).  ihia  ia  of  theoretical  inter- 
est because  blpheryl  and  p-terphenyl  do  not  fcowi  ocnplexea  with  ttu 
usual  pi  acids,  such  as  picric  acid. 


Ilia  pKa  of  ap^oidaBtel;  23  aso  dyes  were  detarBined  apectro- 
photosstrlcally  in  50$  ethanol.  Per  this  purpoeo  ^proziaiately  100 
apectral  curves  were  detenoined  in  acid  and  nvv.vtw.  solnticDa. 

P.  abaerption  Scectra 

la  cancer  choniatry  there  haa  been  an  acute  need  for  a coUeotlon 
apectral  ourves  of  carcinogenic  aailnea  and  allied  ca^ovnde  are  pre- 


Approxiaiately  40  of 


2&4. 


trm  tile  Ut«ratere«  A largo  miabor  of  baxvj  aaalf^naaota  bovo  alao 
boon  BBito.  Die  li^ortanee  to  oaneor  roaaereli  of  aaquanooa,  autii  sa 
ttia  I region  aaquenoa,  baa  been  aapbaalaod. 

^ utility  of  tbaae  enroea  In  aatabolleBi  pi  baalclt?  and 


t of  tbacntloal  li 


3m  i St  pjrLdiiB  aolutlon  of  2-oBlsofluarBiia  baa  been  found  to 
be  an  axeellast  teat  reagent  for  aroaatie  aulfonjl  cbloridea  ehilo  a 
pyridine  aolutioD  of  an  sreaiatio  aulfoiyl  ohlarUe  la  a fine  teat 
reagent  for  unhindered  arcaatio  prlnary  aBlnaa.  A dark  violet  color 
in  famed  in  botb  ooaea.  The  radfloatlona  of  thla  teat  bare  not  bean 


fully  investigated  ae  yet. 


DfCOmAP'IT 


!•  Admi,  R.j  J.j  iCoro^lun«  R.  and  VoUfj  H.  3ubatitutsd 

ialnotenaof\iroqiiinolli*9.  J,  An,  ^b,  5oc..  6ft,  22-26  (194ft). 

nv.  J.  to.  2i»».  3oc..  50T7-5O79  (1950). 

3,  Alber-b,  A,  and  OoldacTO,  k.  Ibe  Nature  of  the  Aidno  Group  In 
Aaihoaorldirea . J.  ^e.  3oc. , 454-458  (1943). 
ft.  Albert,  A.  and  >'oldaara,  R,  Ihe  Ionization  of  Acridine  Baaea. 

J.  Qiea.  Soc..  TO6-713  (19ft6). 

5.  Albert,  A.,  loldacre,  R.  and  nilUlpe,  J.  3ia  Strength  of  Hataro- 
070UC  Baaea.  J,  awe.  Soc..  2340-2249  (1948). 

6.  Allen,  S.  and  Bumaca,  B.  M.  Ihe  Nitration  of  Terpbenyla. 

J.  Ora.  Aan..  14,  175-178  (1949). 

7.  Aleay,  f.J.  fti  the  Nitration  of  Benayl  Chloride.  J.  Aa.  Chan. 
See.,  2^,  106CWi)63  (1902). 

8.  Andreae,  L.  J.  and  Keefer.  R.  K.  Cation  C<sipleaBa  of  Cceponuda 
Containing  Corboiaklarbon  Dnbla  Bonda.  J.  Ito.  Chen.  Sec..  71, 
3644-364?  (1949). 

9.  Androea,  L.  J.  and  Keefer,  8.  g.  Catlxai  Coi^zaa  of  Ccspooi^ 
Containing  ftarbon-Oarboa  Doobla  Bonda.  J.  An.  3iaa.  soe..  72, 
3U3-3U6  (1950). 

ID.  toirm,  L.  J.  and  Keefer,  R.  N.  Cation  Caapleana  of  Capsunia 
-Carbon  Double  Bonda,  J,  An. 


265. 


Containing  Cerbon- 
5034-5037  (1950). 


iMlla,  tUS.  aad  Tarstr,  Bie 


RfllAtion  betMn  Ccmfl^is'atloii  an^  CeoJugaAioo  in  Dipfcanyl 
Dartvatlwa.  J.  a»«.  3»e..  854-668  fl952). 

23.  Baclo)uin«  8.  ft'vpcration  and  Raarrangaaant  of  KqdithyUcat- 
sxtau.  B£.,  56,  3U,-35A  (1923). 

23*  Ball,  P.,  Kenpcn,  J.  aad  Roblnacn,  PiH.  l&ifaatl^atLorta  In  tbs 
D^qrl  Sariaa.  J.  Chan.  Sao.,  1239-1247  (1926). 

24.  Ball,  F.  tnl  lIulbollaDil,  D.6.  3<ibatitirticn  Frodoete  ot  2-iaiao- 
fluaratt,  J.  Qm.  3oo..  2020*2022  (1949). 

25*  Banaal,  K.4.  aid  KUdabPand,  J.II.  A Spaatrcpphotcoatric  Inaaat- 
l^atinn  of  tfaa  Intarualon  of  TftA4na  vitb  Arcantle  I^drooarbau. 
J.  An.  OMn.  3oo..  71,  2703-2707  (1949). 

26*  Banaatt,  O.H.  and  vUlia,  Q.H.  nie  Struotura  of  Organic  Bolacu- 
lar  Cci*>omida.  J.  3m».  9oe..  356*288  (1929). 

27.  Bamatt,  0,,  BtooIb,  O.L.  and  Olaaatoaa,  3.  9ia  Dlaaoolatlon 
of  the  Honohaloganatad  AnUlnaa  and  Rianolj. 

1821JS26  (1935). 

28.  Bargunn,  B.,  Bngal,  1.  and  Sandor,  9.  Spatial  Configuratloi 
of  Araaatle  tao  C^^KnindB.  Bar.,  62,  2J72-2575  (19»). 

29.  Berju,  0.  3ce>  QariratlTaa  of  AslsoazohaiiaeSB.  Bu.,  17. 
1400-1406  (1884). 

30.  Samthaan,  A,  and  Bander,  F,  Acridine.  Bar.,  1^  1971-1975 
(1BS3). 

31.  Blalaohcn)7,  F.  A Ifatabolita  of  2-AoataBidoflnorai».  Blncham. 
£.,  22,  287-289  (1945). 


I 270. 

I 53»  Bran,  B.O.  aod  Oahn,  A,  SUrlc  Strain  as  a footer  In  tlia 

I leodaatlCD  Ccmatanto  of  Ortho  Sohatltotad  AroBBtla  ialnea  and 

' fhosphlDoa.  J.  *«.  Chan.  3oo..  72,  2939-390  {»»). 

, 54,  Bran,  R.C.,  Tailor,  ll.D.  and  Sojuahl,  3.  Dlsooclation  of 

Addition  CcBponsds  of  irliathylboron,  J.  An,  Qmb,  Soc>i  73, 
2464-2467  (19S1), 

55-  Bmn,  R.K.,  Ctiriatiaxiaon,  R.O.  and  Soztdia,  R,B«  Sen  Dorira- 
I tlToa  of  OUMnaothlo[4i»iio.  J.  An.  0<on.  Soc..  70.  1748-1749 

<1948). 

56.  Broson,  R.A.  Iba  OioBlstr?  of  Aorylonitrlla . 1.  Byanoathyl- 
, ation  of  AotlTO  Wath^no  Orn^,  J,  An.  ^a.  3oc.,  64, 

j 2477-2461  (1942). 

77.  arusoD,  H.A.  Byanoothylatln.  Organic  Raaotlona.  ^ 79^5 
<1949). 

58.  BurnoT,  A,  9tndl«a  In  tho  U^t  Atsorptln  of  Crganlo  Can- 

I poTioda.  vm.  Aao  Caqxianda.  J.  Chan,  Soc..  1865-1369  <1937). 

59.  Buraroy,  A.  Qio  Idfdit  Abavptian  of  Organic  Oei^oui^. 

I J.  Chan.  See..  H77.J188  <1939). 

60.  Butt,  1.1.  nehydrocinooloa.  I.  Iho  ftnparatlon  of  2-Ioopr^yl- 
>™thylfuras  bk)  ita  Condonsatlon  with  Ualoic  Anhydrldo. 

4a.  Chan.  Soc..  77,  1314.41315  <1935). 

61.  Bota,  L.1,,  Ooddla,  A.B.,  Bnta,  8.  and  Oarla,  RJ.  Sia  Sjntho- 


Qrg.  aon..  i,  37^-388  <1940). 


271. 


62. 


63. 


a. 

I 


63, 


Bote.  6.*.  aid  Jcohsl,  Ul.  Ibe  STStbesis  of  Coaieiisad  Ring 
CcBponnls.  Tm.  Fnrtb*r  IppUnitlma  of  tba  OIujih  Donbla 
iddition  ItourticB.  J.  la.  Qm».  Sue..  ^ UU-UU  (1942). 
Bim-llsl,  V.  iDd  ilojar,  R.  larintlTaa  of  2.Jwljinn,'inr»aB . 

Bull.  OOP.  cM».  Rripeo.  379-382  (1946). 

Bui>-ilal,  M.  and  Ro}«r,  B.  3ob)  Mn  SarintiTBi  of  B-Torphenfl. 
J.  Ok.  Oi»»..  16,  320-323  (1951). 

Cadro,  3.T.  and  SiaSborough,  J.3.  Additiva  Cc^ounda  of  a-Tri- 


J.  aon.  3oe..  ^ 1349-1354  (1916). 

66.  Cai^boll,  I.,  ialoram,  V.  and  Ollaiora,  J.  Qia  dtruetiiro  of 
iroaatlo  Coqiouada.  J.  Chop,  5oo..  446-451  (1940). 

67.  Callback,  T.  Riot caa trie  OataraiiiatL^  of  DlhTdrcaorpbiaona, 
DlhjNlrocodaLaono  and  HTdrct^UiTdrocodalnonB , Pam,  Rnry.  46, 
802-604  (1947). 

68.  Canback,  T.  Studlaa  on  tba  Sa  act  Ion  taetaean  Arcaatlc  Bltro- 
151-157  (1949). 

69.  Canback,  T.  StwJlca  on  the  Raaction  bataaan  ircnatic  Mltro 
Cc^iounda  and  Actlva  Ifatbylana  Oronpa.  Fani.  Rarr.  48.  153-156 
(1949) . 

70.  Canback,  T.  SCudiaa  on  tha  Baaotion  bataaan  iroaatlc  Hltro 
Caqraunda  and  ictiaa  Ibthrlana  Oroi^.  fam.  Barr.  48,  3X7-240 


(1949). 


m.  - 

SI.  civ,  K.  1 Prljulpla  about  tbg  3tro«turo  of  trcnatlo 

HTdrootTbcma.  Bar..  69.  607-6U  (1936). 

82.  Cosgaahall,  B.D.  and  lung,  B.B.  Influonoa  of  SolTavt,  STdrogen 
BondSiv,  fasparttva  and  Ccnju^atioo  «i  tha  ultrariolat  Bpaotra 
of  Fhonola  and  araatlo  8;drocarb«».  J.  to.  Chan.  Soc.,  70. 
3283-3292  (1948). 

S3.  Cohan,  3.,  Oroaaot,  3.  and  3parrov,  D.  l>.^o-bia-l-ar7lal]£Bj]aa 
and  thalr  Dooca^UloE.  J.  An.  Chan.  Soc..  72,  3947-3951  (1950). 

64.  Ceaifart,  U.8.  and  Salaa7,  H.  Oaatrlo  lolditf  bafora  aol  aftar 
tfaa  Oaaalopannt  of  Cvcinona  of  the  Stooaob.  J.  Wat.  Canoor 
a»at..  7,  367-373  (1947) . 

65.  Condcai,  ?.S.  Ralationah^  bataaen  Rataa  of  llalogasatlon  and 
BaalclClaa  of  Ihthylbanaaiiai.  J,  4g.  Qian.  3oo..  "K.  2528-2529 
(19B). 

86.  Ccalner,  C.  Eerlvatlrae  of  2-8apbthylaBlna.  Bar.,  ^ 58-63 
(1881). 

87.  Coulaoa,  C.A.  3oa»  Recant  nwariae  of  Chaalcal  RaaetlTlbj. 
Raaevah.  i,  307-3U  (19a). 

88.  Conrtot,  C.  fluorana  DarifStiTte.  Ann,  ehlm..  ^ 5-146  (1930). 

89.  Orabtrae,  8.0.  Ralatlaa  CarolnoGanle  Aetirltr  of  Six  lecarlo 
talncaaotoluanoa.  Brit.  J.  f-imo.-.  2,  387-398  (1949). 

90.  CulUnana,  K.H.  DiTaabS^atlone  In  tba  Oiphai^laDaajddo  Sorlae. 


91. 


a-italoaeotorhancnaa 


aotlm  of  RianrUiTdraaina  al 
3oo.,  M,  5238-5242  (1950). 


7-2268  (1930), 


274. 


j 92.  DagUslij  C.  na  UltrAvlol«t  A^corptlan  3p«ctrft  of  Sms  IfydrcaT^ 

I J.  to.  Cham.  3i>c..  72.  4859-4864  tl950). 

93.  D«7i0Dj  v.Ca  Qttl  id41j.  R.V.  Swio  strengths  of  Tertisrj 
j tAlnsBi  nioaphlhsa  and  Aralnas.  J.  3Mau  3oo.,  1622-1627  (1937). 

I 94.  DsTsr,  9.  and  Sohalfals,  R.J.  4 Onantltatln  Stud?  of  the 

Ct-lsiitljig  ^iTluenoe  of  tba  Rltro  Group.  J.  An,  Chon.  3oc.. 

I 22,  1442-U45  (wa). 

I 95.  C«wv,  U.2.9.  i Rerlsv  of  tba  PI  Casplsz  ITwor?.  9\^2j!Oc. 

I ghia.  Prana..  TM^TTC  (1951). 

96.  IbV,  3.H.  4 Ct^aratito  Stui;  In  tha  Xanthcoe  Sorlss.  J.  qaia. 
See..  117.  1053-1070  <1920), 

I 97.  Kar,  J.  inalTBln  of  the  Structure  of  OlpheiQrl. 

J.  Ptoa..  7,  43-60  (1932). 

I 90.  tHolB,  0.  PlnoroM.  Bar..  34.  1758-1768  (1901). 

99.  Dobrlasr,  K,,  Hoffmann,  t,  tal  Rhoada,  C.P.  Ifccaholias  of 
2-Haphthj-lanlna  bjr  Rata , Rabbits  and  Ucakejra , 5o lease.  43, 
600-601  (1941). 

100.  Daub,  L,  and  Pandanbolt,  J.  Oltrsrlolat  Ibsorptioi  Spootra  of 
I Sli^lo  Unsaturatad  Ooi^Muiida,  I.  Kano-  ani  p-Dlsabetltutad 

I Ccaqwunda.  J.  Am.  Oian.  Soe..  ^ 2714-2723  (1947). 

I im.  Dupont,  0,  4oatylsnlc  G1;eo1s  and  Sertired  btohydrof urans , 

4m.  chla..  30,  485-587  (1913). 

102.  Drmkoelts,  7.  and  SnUss,  S.  Coralent  41Ioilin  OsrlratiTsa  of 
M-2-hydr«j-l-oapbth7l  Salenlds  and  Silled  Substmeea. 

J.  Owa.  3oc..  2022-2028  (1938). 

I 


BsActioQ  or  Sfentbofnra 


103. 


I 10&. 

I 105. 

I 

( 106. 


SftstvAn.  R.H.  and  7.  Cia 

^roluansdlasoDim  Stslfat*.  J.  Aa,  Chnu  See.,  73.  4^1-4515 
t951). 

Slaaa.  L.4.  and  WarraDj  F.L.  Ibe  HataboUsn  of  Asc  Cci^ounda. 
Bloohan.  J..  ^ 217*120  (1944). 

Gslig,  O.t,  and  Parsene,  t.  Intarsiiqiarlaai  of  Beelnazi  Spaatm- 
phstwtara.  Anal.  Ch»«..  20,  413-U3  (1948). 

Fe^al,  J.E.  and  Swing.  O.V.  lha  UltraTiolat  Abaorption  of 
Sanaotrlnaote.  J,  An.  Siam.  Sec..  TJ,  4360.4362  (1951). 

Fanta,  P.7,  and  tfugbaa,  T.7.  2,2 '.0ipbai7l-5j  5*.«aa]Q'P7rlA- 
idlj».  J.  An,  -iiem.  3oc..  72.  5343  (1955). 

Fatuul,  S.A.  and  Canaok,  8.  Aa  UltraTlolat  Abasrptln  Spaotra 


109. 


Ul. 


of  Cb^ganlo  Sali^ir  Cac^mnda.  n.  Cca^)OundB  Containing  tho 
Sulfana  Fonctloiu  J.  An.  Qiaiu  8oc..  71.  231.238  (1949). 
Falgl,  F.  and  Haiaig,  O.B.  Coordination  of  Organlo  Baaaa  with 
Palladia  Byanlda.  J.  3.«m.  am.,  ^ 5631-5635  (1951). 
Farguaoi,  L.H.  Ralationab^  bat<«an  Abaorptlcn  8pactra  and 
Qiaiaical  Conatitutlon  of  Crganlii  tlolaculaa.  Q>ob.  Rot..  ^ 
385-146  (1948). 

FlAtar,  F.  and  Sulaborgar,  A.  FbanpUianaciqiiljiaiB  and  Savaral 
Darlratlwaa  of  Blphanjrl.  Bar.,  J78.88A  (1904). 


Arooatlc  Nltno  Cc^oonda 
Soo..  1227-1237  (1925). 


Ibthodi  of  CTginifl  ChaMlgtrr. 


Tto  iinniHTi.n  Oo.,  I.T.,  p.  265  {I9l5>. 

123b  QlbsgciB  BaS.  azid  O.R.  A^orptloa  of  Id^t  b^r  iro- 

utlc  iolrwB  vid  Hltro  CcopoundB.  J.  Aa,  ChagB  Soa..  62j 
U2M334  (1940), 

124,  oniJiB,  4.S.  And  Bej,  D,8.  AbsarpAlon  Speotrft  anl  Structtftt 
SoCb,  U70J177  (1939). 

125,  QUiMTij  S,  BXKl  Tarrft  K«  file  IdeatlTlOAtlCA  of  ft^um^ne- 
slia  Ualides  OrTTtalllM  LbrlTAtl^a  Spared  froA  l,bapbth7l 
ls«J7»nate.  J.  ia.  Ch«a.  Soe..  JO,  1214-1216  (1929), 

126,  OUavi,  H,j  Bren,  Q.S«,  STnter,  w.o,  and  Klrl^Prlck,  W.H. 
Huelair  BubatitptLofW  of  Dlbamafcm.  J.  to,  CImb,  Sqc..  56. 
2473-2477  (1934), 

127,  Gilua,  H.  and  Jaceb7,  A.U  DlbeiiaothlophaiM  1 OrlaBtatico  and 
narmtlwa.  J.  Qrg,  am..  J,  108-119  (1938). 

128,  SUaaB,  B.  and  Robla,  J.P.  ftaarrapgeaaiA  id.tb  4-Iadsdlbanzo- 
thl^haoa  la  Aalaatln  by  dodaaiida.  J.  As.  Chaa.  Soc.,  67, 
1479-1480  (1945). 

129,  aumaa,  R.  and  Irakian.  3,  mbaniafuran.  tZT7.  3<a  DUU9I- 
aalaoalJCTlaalao  DarlTatlm.  J.  aa.  Jaa.  3oc..  ^ 580-583 
(1946). 

130,  OUaan,  8,  and  Bobla,  J.r.  3<aa  Aadnodlbaniothl^ibawa. 

J.  ia.  am.  3oc..  7^  274-276  (1949). 


Oooi^tlaiiAl 


131. 


BnU..  y 403-a?  (1947). 


178. 

ths  Bladdor.  Brit.  Mid. 


b7  Cbaidoal  Ccopoyztda. 


Brit.  J.  lad.  Ihd..  ^ 65-81  (1949)j  Cj*.,  ^ 8073  <1949). 

133.  Oaldsohsidt.  H«  asd  Bardach.  B.  I>iiaoaBi2M  Cca^oonda.  Bv.. 
15,  1347-1378  <1891). 

134.  Draaba,  S.  and  Haati,  B.  InrliiaDea  of  Braiiaa,  Qilarlra  ml 


Sulfur  upon  fluorana.  ton..  190.  138-146  <1896). 

135.  Oraanruod,  R.H.  Ria  Raaatirltr  of  Aroaatic  Baida,  altb  Rafaranoa 


Caaear.  ^ 4a-4f7  (1951), 

Oraath  lidilbltozT  and  Carelno^oia  Bropartlaa  of  . 

tarlTatiraa.  Hill,  n-ana.  Bor.  See,  larioa.  4241.  147-195  <1948). 

137.  Hall,  H.B.  The  Stranstb  of  Organlo  Baaaa  In  Olaolal  loatlo 
loU  Solutin.  J.  4«.  Shan.  Boo..  52.  511^5128  <1930), 

138.  Ball,  H.f,  and  Sjgitilfla,  B.R.  Ralationa  Utaaan  tba  Struotiira 
aoj  8tran(tta  of  Cartaln  Crganln  Baaaa  In  iqusoua  Bolstloi. 

J.  >a.  man.  Boo..  ^ 3469-3485  (1932). 

139.  Ralvaraon,  P.  and  Hlrt,  R.2.  Haar  Oltrarlolat  Solutioi  Spaotra 
of  tba  Dlaalnaa.  J,  Oiaa.  Rot..  ^ 711-718  (1951), 

140.  Hantaecb,  4.  and  Idfaoblta,  J,  Optioal  Rnaatl^atioi  of  Diaao 

end  4ao  Co^ounda.  ^ 3011-3036  (1912). 

141.  KaFtlaj,  0.  and  laPoTra,  I.  Dlpola  Uounta  of  Cia-  auj  It-an- 


Cham.  Sec..  531-535  (1939). 


279 


L42«  Rartaan,  V.W,  aod  Dlclay>  J.B.  OiaaoutlAObenaafi*.  Qrg.  Synth. 
ioU.  7el.  II.  W3  (194B). 

149*  Kartmllj  J.U  Sumy  of  Co^ouodo  Rhlch  Roto  6o«a  Tooted  fv 
Circlnoc^nlo  Activity.  Pabllc  Roalth  SarYloo  Publiootlon  Kb» 

M2  (wa). 

144>  Horror,  d.-'.  Kololaido.as  a DlonojUlOi  J.  im.  aioa.  Soc.. 

2M  im-U22  (1949). 

14S<  Hoorn,  J,,  Horton,  R.4.  and  Sli^on,  J,:.S.  Ultrarlolat 
AHsco^tien  Spootra  of  Sana  Sorlratlvaa  of  QidnoUiM,  Qnin- 
asoUno  tad  Cimollno.  J,  Oion.  3oe..  3318-3329  (1951), 

14£«  Hacrr,  8.4,  Oooupational  Cutanoooa  Canoar  Attributable  to 
Oortaia  Aaalcala  la  laduetry.  ^ItjJfcdjJlull.,  M 389-401 
(1947). 

147.  Kepp,  P,  trlaitro  Qorlratlroa  of  Banaeu  ai^  Tolueao,  Am,, 
215.  344-375  (1882). 

148.  Hepp,  P.  Addition  IVoducta  of  Nitro  Ilsriratirea  vltb  ^dro- 
carbOM.  Am..  215.  375-380  (1882). 

149.  Hartal,  E.  and  Bargk,  R.C,  Flm  Stmctnra  of  Oondonaad 
Armatlc  KydrocarbOBs  and  tbelr  Uolecular  Cc^iouiala  altli 
Trlnltrobaniane.  2.  phyalJc.  Chon..  B33  . 319-333  (1936). 

150.  Hildaliraad,  J.U.,  Bonoei,  R.A.  am  Uoesr,  L.A.  Solubility 
of  Iodine  la  Ethyl  Aloohol.  etc.  J.  As.  Ghaa.  3oo»,  72. 
1017-1020  (1950). 

151.  Hlnabsra,  0.  Piaaolanolas  and  Piatbianolaa.  22, 


2895-2902  (1839). 


of  AsijIBfi 


163*  KaufKuaii  !•  i 


3480-34S3  (1909). 

Easarlan,  !•  k Htir  iTsj  ok  OalJig  CAlclim  Carbida.  J,  flap.  <3>em. 
{U.3.3.R.).  4,  1347-13K  (1934)*  0^4.,  29,  3978  (1935). 
bafer.  R.V.  and  AndrenB,  L.J.  Ha  Intaraoticai  of  Brondjaa  wlti 


4677-46S1  (1950). 

166.  befaTa  R.M.  and  Andraaa.  LiJ.  'Qm  iDtaraetlm  of  lodliia 

ehlorlda  alth  Bensane  and  Certain  of  Ita  Ite'ivatiTaa.  j.  4n. 
a<a».  See..  71,  5170-S173  (1950). 

1^7.  Eaafar>  R.U.  and  indreaa,  L,J,  Iba  folubilltj  of  ToluaiM  in 
BUver  Parohlorata  Solutiona  and  tba  ibeorptitti  Sceotra  of  the 
TolMna.-8Ilaar  Cc^ilaxae,  J.  in.  tamn.  See..  7^  640-643  (1952). 

168.  Ihotlnal^j  8.8.  and  QlnaTaan,  K.  Produflta  of  Acetylation  of 

a-ABlJ!OfluowB(no . J.  Can,  Oi^ (U.S.a.g.i.  16  , 477-482  (1946)j 
£ii.,  953  (1947). 

169.  Kloaslta,  R.  Die  Oiangaa  of  tba  U.Ter  of  the  Rat  Caused  by 

eto.  Ovai., 

34,  165^7  (1940). 

170.  Qeaana,  R.B.  and  Platt,  J.S.  Spectral  Raaeablanoea  of  Cata- 
Cemdenaed  Hjdrooarbuio . J.  eham.  ftua..  17,  470-481  (1949). 

l*^.  Qaaeiia,  R.B.  and  Platt,  4.R,  Oaooatry  and  Spectra  of  S^tl- 
tutad  AnlUnan.  J.  An.  aee.  3oc..  71.  1714-1720  flQiQi. 

I'Sa.  naTons,  H.B.  Spaotral  Raaaiblanoas  betaeaB  Aanlama  aaj  Aiair 
Carreapoidlnf  Slx-Carbon  Ring  lecMrs.  J.  Chaa.  Phea..  18, 
1063-1066  (1950), 


Absorption  Spsctra  of  SoToral 


laijigstocit,  r.  W.  UltrsTlolot 
Bsison  3Brl«»ti»s.  2.  Dhyalk.  3mo..  B 1.  74-93  (1928). 

Ebchi  H.  P.  Abaorptlon  Spootra  and  Stmotura  of  Organic  Btilfur 


Ccoapounda.  Part  I.  Unaaturatad  Sulfldao.  J.  3iaa.  3oc., 


387-394  (1949). 


173.  Eooh,  H.  P.  Abaorptlon  Spaotra  and  Struotura  of  Ctrcanlo  Solfur 
Ccopounls.  Part  IV.  Dnoaturatad  Sulfonaa.  J.  Jian.  Soc.. 
406-413  (1949). 

176.  Kolthoff,  I,  N.  Iha  Mssooiatlsn  Conatanta,  3olabilit7  Prodoct 
a:^  Titration  of  AUcalolda.  Biodien.  Z..  162.  2S9-353  (1923). 

177.  Korosynakl}  A.,  RarloaaWa.  0.  and  RiaraiiCt  L.  Soma  Derivatiaaa 
of  Flaorana.  Ball,  aoc.  chla.  Pranoa.  (4)  O,  6>J74  (1927). 

178.  Kortun.  Q.  and  Qraoaen,  0.  OepeniaitM  of  Pino  Struotura  In  tba 
Absorption  Spectra  on  tbs  Constitution  of  tba  Armatlo  l^dro- 
oarbona.  Oxea.  Bar..  84,  182-203  (1951). 

179.  Itubn,  8.  an]  naesanuum,  A.  Dia  Polarity  of  Substituents  in  tba 
Bensena  Suelaus.  Iblv,  {bin.  Acta.  U,  7-30  (1928). 

ISO.  luhn,  I.  8.  2-Nltrofluorene  and  2-AalnofluoraiiB , aranle 
SynthBBoo . floU.  Yol.  II.  447-08  (190). 

181,  Snlar,  I.  0.  Iba  Absorption  Spaotra  of  3oie  p-9ubstitutad 
Ajiillna  terlvatlaia.  J,  An.  Jiea.  Soo. . 68,  1184-1192  (1946). 

182.  laniauer,  J.  and  UcConnall,  H.  A Study  of  Bolaoular  Ca^la»s 
Pomad  t7  Aniline  and  ircoatic  bitrohydrocarboitf . J.  Ad.  Ixaa. 
Soc.,  74,  1221-1224  (1952). 


L 


194>  UaxBonj  L*  A.  aid  Tow%«  L«  BAodieBlcal  Studlas  of  To:dc  A^nta. 
3iod^j_J.,  170-175  <1953). 

195.  ItarloUa,  H.  P.  and  Rauln,  A.  A.  UltraTlolat  AlMcrptlon  apaotra 
or  UiaycUc  C^ioanla.  III.  Phanyl  STcloalicrl  ani  St^ryl  Oyclo- 
allcylfttOMa.  J.  Aa.  Oas.  Soc.,  24.  521-524  (1952). 

196.  tio/iBoH,  W.  V.  and  Rea.  A.  1^.  P.  The  Ul&raTiole6  Abaorption 
Spoctra  of  Scoo  Oeaplex  Arooatlo  :!ydroeartona . Proe.  Roy.  3cw. 
OcDdon) . A152  . 299-324  (1935). 

197.  lloCaalap.  7.  A,  and  Lien.  A.  Aelativa  Baaiolt/  of  tha  Itooh^l- 
bonaano.  J.  Aa.  Tiaa.  See..  TJ.  2013-2017  (1951). 


198.  UcCuU^lt,  J.  0..  li^ball,  T.  W.  and  Ocmld,  S.  S,  A Hair 
S^nthaala  of  Dibenaoaolanopbena . J.  An.  3.ag.  doc..  72. 
5753-f?54  (1993). 

199.  ibchal,  t.  anS  Staaffar,  R.  Information  on  Fbotstroplo  Aslncu 
Syaa.  ialT.  QiliE.  iota.  24,  Iffit-IAIA  (1941). 

200.  ttohnar,  R.  CoupU.^  of  Toluidlnea  with  Oiaaoniaia  Cc^oanda. 


J.  Prow.  aioB..  ^ 401-471  (1902). 

201.  Ifeioanhalssr,  J.  laactioaa  of  Araoatio  Ritro  C^ounda. 
Ann..  323  . 205-246  (1902). 

202,  Ablhy,  R.,  Trown,  R.  I.  and  Sarv^ln.  R.  3.  s^rnthaaia  of  Scae 
Siibatltatad  Siphonjla.  J,  Aa.  Cgian.  Soc..  72.  1032  (1950). 


Abaorption  and  'folaoular  ttrooturo. 
34,  122  (1947). 


205.  KlrfmoliKj  L.  and  Qruiickf  9.  Uolaculor  (^cB^mnda  oT  %ha 
Quirhydrom  Type  ixt  Solution.  J,  to.  3iee,  Soo..  66. 

102?<1O3O  (19U). 

206.  Uil2ar«  J.  A.  end  toiler,  2,  0,  Corcino^nlolty  of  Certain 
Deritntieas  of  p-DlzsthsdaalJttaaotenesne  in  the  Rat, 

J.  Sntl.  Pad..  87.  139-156  (1948). 

207.  RUIar,  J.  A.,  Sapp,  R.  B,  and  UlUer,  B.  C,  nie  Abefffptlon 
Spectra  of  Certain  Carclnorenio  Aainoazo  Hyea  and  Ow  ^otoijv* 

Sec..  70,  34SB-3463  (1948). 

208.  mier.  3.  C,,  Idliar,  J.  A.,  Sapp,  R.  R.  and  Rebar,  0.  II. 
Studies  on  the  Rrotoln-bound  Acdnoaso  Dyes  Poraed  In  '.Oto 
from  A-Odanthylaslnoaaflbenscna  and  its  O-MonoBBthyl  Derie- 
atlnss.  Oanosn  Raceareh.  9,  336-343  (1949). 

209.  lOller,  S.  C.,  UiUar,  J.  A.,  Sandin,  R.  B.  and  Srown,  R.  t, 
Iba  Carcinocenic  AotiTitlao  of  Certain  Analogues  of  2-Acetyl- 
aninofluorens  in  Oio  Sat.  Cancer  Rasoarob.  ^ 504-509  (1949), 

210.  laUer,  J.  A.,  .Sapp,  R.  ».  and  miar,  f..  C,  Tha  flarclnoeenic 
Aotlrttloa  of  Certain  llalof^en  nerieatiees  of  4-nit»thylaaino- 
aaobenzens  in  the  Rat.  Janeer  Reaoareli.  9,  65S-660  (1949). 

211.  ;!itchau,  0.  T.  and  flarwl,  C.  S.  Sycllaatlon  of  Subetitutod 

OirliVlaoetvlarBa.  J.  Ae.  dr,..  . 4176-4279  (1933). 

212.  Ilohlaa,  R.  (Veporatlon  of  'ellonttiln.  Bar.,  17,  1490-1493 


(1884). 


286. 

BinltroflaaMM.  J.  aan.  3i>c..  2691-2696  (1926). 

214.  Horton,  H.  ».  iboorptlon  Spootra.  Ann.  Roato  Chon.  Soc.. 

7-27  (MU). 

215.  Itoton,  8.  A.  and  UoCoddn,  A.  Oia  AbaorpAlon  Spaotra  of  tha 
NltrotololdliBa  and  Ralatad  Sobatancao.  J.  fliaa.  Soc,,  901-911 
(1934). 

216.  Uartoi,  R.  A.  aod  da  OouTSla,  A.  Oirceopiiirlo  Oroupa.  Part  I. 
Dltraalolat  abacrption  Spaotra  of  Indene  and  Gartaiji  of  Ita 
ItarlTBUwB.  J.  Omm.  Soc.,  911.^16  (1934). 

217.  Uoaar,  C,  U.  and  KcdtleiAarg,  A.  I.  Iba  Ulta?aviolat  Aboorpticu 
Spectra  of  Sene  Daoaolo  Aoida  wltb  Slactrn>diapelHjie  St^ 
atitaanta.  J.  Jan,  3oc..  804-809  (19S1). 

218.  Uoallar,  Q.  C.  .—a  HlHar,  J.  A,  Hia  UataboUaai  of  ^Olnth^l- 
anljioaaobanaana  bj  Rat  Hear  RcBOcanataa.  J.  Hlol,  >2,am..  176. 
535-544  (1948). 

219.  UullUcen,  R.  S.  Ibnioturaa  of  Coi^laaaa  Fonmd  67  Halogen 
Uolacolaa  aith  AroMtlc  and  with  O^T^^natad  Solaaixta.  J.  Aa. 
Chea.  300..  72  , 600-608  (1950). 

220.  HuUdJeen,  R.  3.  Uolacnlir  Uoi^ovjida  and  tdielr  Spectra,  H. 

J.  Aa.  aen.  Soc. . 7^  811-824  (1952). 

221.  Rakoooto,  K.  ^oulfarltj  of  Dlehrolaa  of  Arnaatlc  '.tolaoular 
Oenpounie.  J.  Aa.  3u>m.  See..  74,  1739-1742  (1952). 

222.  Raraxova,  I.  X.  and  Bakhirutalcaya,  S.  UaohanleB  of  ifydratLon 
a7«d  Cyoliaation  of  Dleiornea.  Zhur.  Obechel  fehdja..  19, 


566-567  (1949). 


243.  PoUjoan,  i.  A Halation  tetman  the  Distribution  of  Elsatronio 

(Parses  and  the  Carolnogeals  Poten?  of  a Certain  Claaa  of  Hjdro- 
earboiB.  Ccrot.  rend..  221.  140-142  (1945). 

0^/  PoUiBsa:,  1.  91ootronic  S'Uructure  a»l  Carclnoeenio  Poaar  of  Cco^- 

33.  120-130  (1946). 

245.  PaUaan,  B.  and  3erthter»  0.  Blaatrsnlc  Struetura  of  CtbIo- 


551-554,  (194B). 

the  CTDllsatlon  of  Boniana  HTdrooarbons,  btonas,  Aold  Aloohola 
anl  Aold  Hisnola.  Ball,  aoc.  oMjs.  Pranos.  327-344  (1935). 

247.  Banart-Uioae,  P.  and  Boob,  J.  Spectral  Babavlor  of  Polsimelaar 
Ceoblnatlons.  Bull.  nh«n.  eoc,  Franaa.  220-227  (1952). 

24S.  Bar,  P.  B.  and  Bull,  C,  p,  riucrana  ttcasolaa. 
ii,  394-396  (1949). 

249.  Rainboldt,  H.  and  Kirelwisen,  U«  Inaaatl^ation  of  Blnarp 
SystaoB.  J.  pralct.  OioB.,  113,  343-354  (1926). 

290.  Banlngton,  V.  B.  S>e  Bffacto  of  Stario  Iiftlbltlon  of  Itaaonanoa 
on  Ultrariolat  Absorption  Bpaetra.  J.  Am.  '-‘Ken-  tuy.-,  67, 
1633-1342  (1945). 

291.  Robartaon,  J.  U.  Tha  Ctrystal  Stmotura  of  Anthracan.  Proe. 
Roy.  Soo.  (tcMon),  A140  , 79  (1933). 


295. 

nn - F.  JURi  ^H9n«  9oc>j  7^  250&.25U  (19A£)» 

306.  2,  DerlvcttTOs  of  nur^lonadloaiue.  9qr. . 11. 

626-B30  (1878). 

307.  Toong,  L.  ItataboUc  Conwraton  o.‘  'iaphtholano  to  lj2-llJiyaro- 
n^it!nloi»-1.2-diol.  Sloahea.  J..  q,  m-i32  (1947). 

30B.  Tol,  n.  UissooUtloti  Constanta  of  llTdraala.  Ball,  lia’.. 

Hot.  Jam.  Haaoaren  (ToWo).  20,  256.<J63  (1941)!  Oi*.,  21> 
4660  (19a). 

309.  flaBornmn,  7*.  RiotCDStTic  Qttsnaiiuiticn  of  Sax  llorBOTBS. 
yitaaliB  a.  -lomote.  5,  1-21  <1944)l  CjA.,  ^ 7524  (1946). 


BICORAPniMJ.  3JEICR 


Qia  author  wua  lu  IloH  Bedfard,  UaasudiuMtts  od  Julp  U> 
191&-  tntorod  Uu  Onlruraity  of  CloolnDatl  1a  1946«  obtalAod  a 
B.  S.  degreo  1a  obaAlatry  vltb  high  hoti0a  la  1949  and  tho  3.  S, 
dogreo  lA  ehoolatry  1a  1950.  Se  la  a aetobor  of  Sl^^aa  II,  IBil  laidada 
dpellon  and  Ril  Bata  Xappa,  lla  la  a oandidato  for  tba  dagrao  of 


Oocbor  of  Pblloeophj  1a  luguat,  1952. 


396, 


